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WHAT la CLAIMED IS : 



10 



1. A method for ex vivo expansion of stem 
cells, comforising the steps of; 

{a\ culturing said stem cells with a selected 
growth mediumV comprising a chimera protein having the 
formula selectW from the group consisting of: 

R1-L-R2, R2-lVri, R1-R2, R2-R1, Ri-L-Ri and Rl-Ri 

wherein \ri is a human interleukin-3 mutant 
polypeptide of SEqVd N0:1 



15 



20 



25 



30 



35 



IS 



wherein 

Xaa at position 17 is 
Xaa at position 18 is 
Xaa at position 19 
Xaa at position 20 
Xaa at position 21 

Gin, AsVi, 
Xaa at position 22 i 
Asn, Gin, 
Xaa at position 23 is 
Phe, Ser, 
Xaa at position 24 is 
Xaa at position 25 is 
Xaa at position 26 is 
Xaa at position 27 is 
Xaa at position 28 is 
Xaa at position 29 is 
Xaa at position 30 is 
Lys ; 

Xaa at position 31 is 
Xaa at position 32 is 
Xaa at position 33 is 
Xaa at position 34 is 



Ser. 



isn. 



Leu, 



s Met, Ph>^ 
is lie, Cys^ 



He, Gly, Val, ArV 

Thr, His, Gly, Gin) 

His, Thr, Phe, Gly, 

Leu, Gly, Arg, Thr, 

Lys, Arg, Leu, Gin, 

Gin, Asn, Leu, Pro, 

Pro, His, Thr, Gly, 



Met, Gin, or Arg 

Phe, Arg, or Gin 

Gly, Ala, or Cys 

Arg, Pro, or Ala 

Ala, Gly, Glu, 

A\a, His, Asp, 

GlyATrp, Lys, 



Ser, PKb, or Leu; 
Arg, Pro, or Ala; 

Lrg, Ala, or Trp; 
S^r, or Ala; 
Gl^ Pro, Val or Trp; 
Arg,\or Val; 
Asp, Grin, Ser, Leu, or 



Pro, Asp, Gly, Ala, 

Leu, Val, Arg, Gin, 

Pro, Leu, Gin, Ala, 

Leu, Val, Gly, Ser, 



Arg, Leu\ or Gin; 
Asn, GlyAAla, or Glu; 
Thr, or GIt 
Lys, Glu, GlV, 
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^hr, Arg, Ala, Phe, lie or Met; 
Xaa at posit iNon 3 5 is Leu, Ala, Gly, Asn, Pro, Gin, or Val; 
Xaa at positiok 36 is Asp, Leu, or Val; 
Xaa at position \37 is Phe, Ser, Pro, Trp, or lie; 
Xaa at position 38 is Asn, or Ala; 
Xaa at position 4^ is Leu, Trp, or Arg; 

Xaa at position 4l\ is Asn, Cys, Arg, Leu, His, Met, or Pro; 
Xaa at position 42 Us Gly, Asp, Ser, Cys, Asn, Lys , Thr, 

Leu, ValV Glu, Phe, Tyr, He, Met or Ala; 
Xaa at position 43 i^Glu, Asn, Tyr, Leu, Phe, Asp, Ala, 

Cys, Gin, y^rg, Thr, Gly or Ser; 
Xaa at position 44 is^AspT Ser ,^t5e^^Arg, Lys, Thr, Met, 
Trp,>erlu, A^p., Gin, Ala orN^ro; 



et. Leu, Thr, 

He, Glu or His; 
ys\^ Glu, Asn, 
vVl br Gly; 
Ar^, \Pro, or His 
IleV His, Phe, 
or As 

Pro, \Asn, His, or Asp; 
Tyr , Lys , Asn , 
he. Met oi Gin; 



Xaa at posit igd 45 is Gli\, Pro, Phe, Val, 
^ys, Trp, Asp,\ Asn, Arg, Ser, 
Xaa at posiytion 46 is Asp, \Phe, Ser, Thr, 
Gin, Lys, His, Ala, Tyr, He, 
Xaa at position 47 is He, gW, Val, Ser, 
Xaa at position 48 is Leu, Se:\, Cys, Arg 
Glu, Lys, Thr, Ala,\ Met, Val 
Xaa at posit3ion 49 is Met, Arg, \Ala, Gl 
Xaa at positi>Dn 50 is Glu, Leu, i^hr, 

Ser\ Ala, He, Val, H 
Xaa at position 51Nk^ Asn, Arg, Mep^ Pro, Ser, I^ir, or His; 
Xaa at position 52 is AsnT His7Arg\ Leu, Gly, Sfer, or Thr; 
Xaa at position 53 is Leu, Thr, Ala,\Gly, Glu, Pio, Lys, 
Ser, or Met; 

Xaa at position 54 is Arg, Asp, He, S^r, Val, Thr, Gin, 

Asn, Lys, His, Ala or Leu; 
Xaa at position 55 is Arg, Thr, Val, Ser\ Leu, or Gly; 
Xaa at position 56 is Pro, Gly, Cys, Ser ,\ Gin, Glu, Arg, 

His, Thr, Ala, Tyr, Phe, Leu, yal or Lys; 
Xaa at position 57 is Asn or Gly; 

Xaa at position 58 is Leu, Ser, Asp, Arg, G^p, Val, or Cys; 
Xaa at position 59 is Glu, Tyr, His, Leu, Prdy, or Arg; 
Xaa at position 60 is Ala, Ser, Pro, Tyr, Asn\ or Thr; 
Xaa at position 61 is Phe, Asn, Glu, Pro, Lys,\Arg, or Ser; 
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Xaa at positioA 62 is Asn, His, Val, Arg, Pro, Thr, Asp, or lie; 

Xaa at position\63 is Arg, Tyr, Trp, Lys, Ser, His, Pro, or Val; 

Xaa at position 54 is Ala, Asn, Pro, Ser, or Lys; 

Xaa at position 65 is Val, Thr, Pro, His, Leu, Phe, or Ser; 

Xaa at position 66\is Lys, lie, Arg, Val, Asn, Glu, or Ser; 

Xaa at position 67 >^s Ser, Ala, Phe, Val, Gly, Asn, He, Pro, or 
His; 

Xaa at position 68 is\ Leu, Val, Trp, Ser, He, Phe, Thr, or His; 

Xaa at position 69 is ^In, Ala, Pro, Thr, Glu, Arg, Trp, Gly, or 
Leu; 

Xaa at position 70is_AWj^eu, Val, Trp, Pro, or Ala; 

Xaa at positijMft^ is AlW, Met>^£^, Pro, Arg, Glu, Thr, 

Gin, Trp, or \ Asn; 

Xaa at Efosition 72 is SerV Glu, Met, Al^ His, Asn, Arg, or Asp; 



Xaa atf position 73 is Ala,\ Glu, Asp, Lev 



Xaa 



jys, Gly, Asp 



Ala, Asn/, 



|ft position 74 is Ile,\Met, Thr, Pro 
at position 75 is Glu, 

Ser, Gin, or Le 
jt position 76 is Ser, 
Asp; 

Xaa at\position 77 is He, S 
Xaa at ^sition 78 is Leu, Al 

Xaa at poss^tion 79 is Lys, Thrj^ Asn/ Met, Ar 
Xaa at posit3>6^ 80 is Asn, Trp, 
Xaa at position 81"^4g- ^g^n 



er, Gly, Thr, or Arg; 
Alrg, Gly, Ala; 
PrA, Trp, Arg, 



rp, Glu, Pro, Gly, or 



Arg, Tht, 



Ser, 



6lu , Phe 



Gly, Thi 



Uy, Ala, Trp' 
Ws, Trp, Arg 



Ptoe, He, Met 



Th\c 



Trp, Arg 
Arg, Met 



Leu; 

Gly, or Arg; 
He, Gly, or Asp; 
Leu, Glu, or Arg; 
Arg, Val, or Lys; 
Asp, Glu, Asn, His, 
[or Val; 
or Met; 
or Val; 



Xaa at position 82 is Leu, Gin, 
Thr, Ser, Ala, Tyr, 
Xaa at position 83 is Pro, Ala, 
Xaa at position 84 is Cys, Glu, Gl 
Xaa at position 85 is Leu, Asn, Val\ or Gin; 
Xaa at position 86 is Pro, Cys, Arg ,\ Ala, or Lys; 
Xaa at position 87 is Leu, Ser, Trp, \or Gly; 
Xaa at position 88 is Ala, Lys, Arg, Val, or Trp; 

Xaa at position 89 is Thr, Asp, Cys, L^pu, Val, Glu, His, Asn, or 

Ser; 

Xaa at position 90 is Ala, Pro, Ser, Tht, Gly, Asp, He, or Met; 
Xaa at position 91 is Ala, Pro, Ser, Th2\, Phe, Leu, Asp, or His; 
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Xaa at position 95 is 



Xaa at position ^ is Pro, Phe, Arg, Ser, Lys, His, Ala, 
Gly, l\e or Leu; 

Xaa at position 93 Thr, Asp, Ser, Asn, Pro, Ala, Leu, or Arg; 
Xaa at position 94 is\Arg, lie, Ser, Glu, Leu, Val, Gin, 
Lys, His, \la, or Pro; 

1, Gin, Pro, Arg, Val, Leu, Gly, 
Thr, Asn, Lys\ Ser, Ala, Trp, Phe, lie, or Tyr; 
Xaa at position 96 is Pro, \ Lys, Tyr, Gly, lie, or Thr; 
Xaa at position 97 is lie, \al , Lys, Ala, or Asn; 
Xaa at position 98 is His, l\e, Asn, Leu, Asp, Ala, Thr, 

Glu, Gin, Ser^^^^^PK^, Met,^V6i^, Lys, Arg, Tyr or Pro; 
Xaa at position 99 is 12^, Leu\ Arg, Asp, >»^1, Pro, Gin, 

Gly, Ser/ Phe, or H^s; 
Xaa at position lOQT is Lys, Tyr ,\ Leu, His, Ard,\ lie, Ser, Gin, or 
Pro; 

Xaa at position Ipl is Asp, Pro, Met, Lys, His, ^hr, Val, 

Glu, Asn, Ser, AVp., Gly, lie, Lftu, or Gin; 

^r, or Pro; 



Tyr, 



Xaa at position 102 is Gly, Leu, GJ 
Xaa at position IDS is Asp, or Ser; 
Xaa at position 1(14 is Trp, Val, Cysi 

Leu, Gin, Lys, Ala, Phe, 
Xaa at position lOsXis Asn, Pro, Ala, 

Tyr, Leu ,\ Lys, lie. Asp, o) 
Xaa at position 106 isN^lu, Ser, Ala, 
Xaa at position 108 is Ar^,, 

His, Ser, Ala or P^ 
Xaa at position 109 is Arg, Thr, Pro, Gl 
Xaa at position 110 is Lys, Ala, Asn, Thr 

His, Glu, Ser, or Trp; 
Xaa at position 111 is Leu, lie, Arg, Asp, \or Met; 
Xaa at position 112 is Thr, Val, Gin, Tyr, Glu, His, Ser, or Phe; 
Xaa at position 113 is Phe, Ser, Cys, His, <4ly, Trp, Tyr, 

Asp, Lys, Leu, lie, Val or Asn; 
Xaa at position 114 is Tyr, Cys, His, Ser, Tip, Arg, or Leu; 
Xaa at position 115 is Leu, Asn, Val, Pro, Ar^, Ala, His, 

Thr, Trp, or Met; 
Xaa at position 116 is Lys, Leu, Pro, Thr, Met\ Asp, Val, 



Pro, 

^Gln, 

ly, or Pro; 
n, 

r, or Gly; 
, Gin, 
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Glu, Arg,^Trp, Ser, Asn, His, Ala, Tyr, Phe, Gin, or 
He; 

Xaa at position 117 isWhr, Ser, Asn, He, Trp, Lys, or Pro; 
Xaa at position 118 is Leu, Ser, Pro, Ala, Glu, Cys, Asp, or Tyr; 
Xaa at position 119 is gVu, Ser, Lys, Pro, Leu, Thr, Tyr, or Arg; 
Xaa at position 120 is aL, Ala, Pro, Leu, His, Val, or Gin; 
Xaa at position 121 is All, Ser, He, Asn, Pro, Lys, Asp, or Gly; 
Xaa at position 122 is Gln\ Ser, Met, Trp, Arg, Phe, Pro, 

His, He, Tyr, tor Cys; 
Xaa at position 123 is Ala^Met, Glu, His, Ser, Pro, Tyr, or Leu; 



Wherein from 1 to 14 amiVio acids can be deleted from 
the N-terminus and/or frim 1 to 15 amino acids can be 
deleted from the C-te£nyJ^ of said human interleukin-3 
mutant polypeptid^rj and whei^n from 4 to 44 of the 
amino acids designated by kaa^x;e different from the 
corresponding a^ino acids \f native (1-133) human 
interleukin-3 ; 



R2 is 
L is 

and said chimera 



a hematopoietic gr 



linker capable of 



protein can 



idit 



th factor; 



immediately preceded by (methic 

-2 \ -1 

(methionine , alanr^ie ) ; and 




king Ri to R2; 

on^lly be 

-1 \ -1 
e ) A (alanine ) , or 



(b) harvesting said cultured stem cells. 

2. A method for ex vivd^ expansion of stem 
cells, comprising the steps of; 



(a) culturing said stem cfells with a selected 
growth medium comprising a chimera Protein having the 
formula selected from the group consisting of: 



R1-L-R2, R2-L-R1, R1-R2, R2AR1, Rl-L-Ri and 
Rl-Rl \ 
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Wherein Ri is a human interleukin-3 mutant 
polypeptide of SpQ ID NO: 4 



10 



15 



20 



25 



30 



35 



wherein 

Xaa at position 3 is Lys, Gly, Asp, Met, Gin, or Arg; 

Xaa at position 4 is aL, His, Leu, He, Phe, Arg, or Gin; 
Xaa at position 5 is MeV, Phe, He, Arg, Gly, Ala, or Cys; 
Xaa at position 6 is Ile\ Cys, Gin, Glu, Arg, Pro, or Ala; 
Xaa at position 7 is Asp,\phe, Lys, Arg, Ala, Gly, Glu, 

Gin, Asn, Thr,\ser or Val; 
Xaa at position 8 is Glu, Tirp, Pro, Ser, Ala, His, Asp, 

Asn, Gin, Leu, Al, or Gly; 
Xaa at position 9 is He, Val\ Ala, Gly, Trp, Lys, 

Phe, Ser, or Arg; 
Xaa at position 10 is He, Gly ,\ Val, Arg, Ser, Phe, or Leu; 
Xaa at position 11 is Thr, HisJ^I^^ Pro, or Ala; 

Xaa at position 12 is His, >l«hr. We, Gly/Xa, Ala, or Trp; 
Xaa at position 13 is Lei^ Gly, ^g, Thr, Ser\or Ala; 
Xaa at position 14 is L^/s, Arg, Ldu, Gin. GW. Wo, Val or Trp; 



.n, Asn, LeV 



Xaa at position 15 is G 
Xaa at position 16 is Pro, His, Th; 
Lys ; 

Xaa at position 17 is P 
Xaa at position 18 is LeVi, Val, Arg, 
Xaa at position 19 is Prd^ Leu, Gin, 
Xaa at position 20 is Leu,\val, Gly, 



Pro, Arg, 
Gly, Asp, 



to. Asp, Gly, \ Ala, Arg, 

Val, Arg, Icin, Asn, G 



Thr 
Lys 



Val; 

1, Ser, Leu, or 



He or\Met; 




Pro, Gln,\ or Val; 



Thr, Arg, Ala, pS 
Xaa at position 21 is Leu, Ala, 
Xaa at position 22 is Asp, Leu, or Val; 
Xaa at position 23 is Phe, Ser, Pro, Trp\ or He; 
Xaa at position 24 is Asn, or Ala; 
Xaa at position 26 is Leu, Trp, or Arg; 
Xaa at position 27 is Asn, Cys, Arg, Leu, lis. Met, Pro; 
Xaa at position 28 is Gly, Asp, Ser, Cys, Ala, Lys, Asn, 

Thr, Leu, Val, Glu, Phe, Tyr, lie or Met; 
Xaa at position 29 is Glu, Asn, Tyr, Leu, Phfe, Asp, Ala, 



/ 
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Cys, tain, Arg, Thr, Gly or Ser; 
Xaa at position 3^ i\ Asp, Ser, Leu, Arg, Lys, Thr, Met, 

Trp, Gj^, Asn, Gin, Ala or Pro; 
Xaa at position 31 \s Gin, Pro, Phe, Val, Met, Leu, Thr, 

Lys, Asp ,\ Asn, Arg, Ser, Ala, He, Glu, His or Trp; 
Xaa at position 32 isVsp, Phe, Ser, Thr, Cys, Glu, Asn, 

Gin, Lys, fks, Ala, Tyr, He, Val or Gly; 
xaa at position 33 is IlV Gly, Val, Ser, Arg, Pro, or His; 
Xaa at position 34 is Leu\ Ser, Cys, Arg, He, His, Phe, 

Glu, Lys, Thr ,\ Ala, Met, Val or Asn; 
xaa at position 35 is Met, Vrg, Ala, Gly, Pro, Asn, His, or Asp; 
Xaa at position 36 is Glu, lW, Thr, Asp, Tyr, Lys, Asn, 
Ser, Ala, He, VaV, His, Phe, Met or Gin; 



"Met, 
Ls,\Arg, Leu, 



aa, Gly, Gl 



Ser, Thr, or His; 
y, Ser, or Thr; 

Pro, Lys, Ser, or 



Asp, l\e, Ser, Val 
Ala c 
Thr, ValV Ser, Leu, 
Gly, Cys,\ Ser, Gin, 
^Tyr, Phe,\Leu, Val 



Gin, 



Gin, 



Xaa at position 37 is Asn, Ar 
Xaa at position 3 8 is Asn, 
Xaa at position 39 is Leu,/ Thr, 
Met; 

Xaa at position 40 is An 

Asn, Lys, Hi 
Xaa at position 41 is Ar 
Xaa at position 42 is Pro 

His, Thr, Ala, 
Xaa at position 43 is Asn oii Gly; 
Xaa at position 44 is Leu, SeW, Asp, 
Xaa at position 45 is Glu, Tyr, 

xaa at position 46 is Ala, Ser, Pro^^^iy^sn, or Thr) 
Xaa at position 47 is Phe, Asn, Glu, Pro\ Lys, Arg, or \Ser. 
Xaa at position 48 is Asn, His, Val, Arg,\ Pro, Thr, Asp\or He; 
xaa at position 49 is Arg, Tyr, Trp, Lys, W, His, Pro, ^ Val! 
Xaa at position 50 is Ala, Asn, Pro, Ser, \r Lys; 
Xaa at position 51 is Val, Thr, Pro, His, i, Phe, or Ser; 
Xaa at position 52 is Lys, He, Arg, Val, AsVi, Glu, or Ser; 
Xaa at position 53 is Ser, Ala, Phe, Val, Gl^ Asn, He, Pro, or 
His; 

Xaa at position 54 is Leu, Val, Trp, Ser, He,\phe, Thr, or His; 
Xaa at position 55 is Gin, Ala, Pro, Thr, Glu, ^rg, Trp, Gly, or 
Leu; 
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Xaa at pc^teition 56 is Asn, Leu, Val, 
Xaa at pos\^tion 57 is Ala, Met, Leu, 

In, Trp, or Asn; 
Xaa at positi\n 58 is Ser, Glu, Met, 
Xaa at positioA 59 is Ala, Glu, Asp, 
Xaa at position ^0 is lie. Met, Thr, 
Xaa at position 6^ is Glu, Lys, Gly, 
or, Le 

Xaa at position 62 i^ Ser, Val, Ala, 
Asp; 

Xaa at position 63 is Vie, Ser, Arg, 
Xaa at position 64 is Lteu, Ala, Ser, 
Xaa at position 65 is LyV^^rhr, Gly, 
Xaa at position 66 
Xaa at position 6 
Xaa at position 
As 



Xaa at 
Xaa at 
Xaa at 
Xaa at 
Xaa at 
Xaa at 
Xaa at 

Xaa at 
Xaa at 
Xaa at 

Xaa at 
Xaa at 

Xaa at 

Xaa at 
Xaa at 
Xaa at 



position 



is Pro, Al^ Thr, 

positioji 70 is Cys, Glu,\Gly, 
positio^i 71 is Leu, Asn, Val, 
position^ 
position 
position 74 
position 75 
Ser; 

position 76 is Ala, 
position 77 is Ala, Pro, Ser, 
position 78 is Pro, Phe, Arg, 

Gly, lie or Leu; 
position 79 is Thr, Asp, Ser, 
position 80 is Arg, lie, Ser, 

Lys, His, Ala or Pro; 
position 81 is His, Gin, Pro, 
Thr, Asn, Lys, Ser, Ala, 
position 82 is Pro, Lys, Tyr, 
position 83 is lie, Val, Lys, 
position 84 is His, lie, Asn, 



Trp, Pro, or Ala; 
Pro, Arg, Glu, Thr, 

Ala, His, Asn, Arg, or Asp; 

Leu, Ser, Gly, Thr, or Arg; 

Pro, Arg, Gly, Ala; 

Asp, Pro, Trp, Arg, Ser, Gin, 

Asn, Trp, Glu, Pro, Gly, or 

Thr, or Leu; 
Glu, Phe, Gly, or Arg; 
Asn, Met, Arg, lie, or Asp; 
Gly, Thr, Leu, Glu, or Arg; 
Ala, Trp, Arg, Val, or Lys; 
, Arg, Asp, Glu, 

Phe, lie. Met or Val; 
TrriV Arg, or Met; 
(Met, or Val; 




ir, Gly, A^, lie, or Met; 
Tlir, Phe, Leu\ Asp, or His; 
SeA, Lys, His, \la, 

Asn, \Pro, Ala, Leu, or Arg; 
Glu, neu, Val, Gin, 

Arg, Val, Leu, Gly, 
Trp, PheV lie or Tyr; 
Gly, Ile,\ or Thr; 
Ala, or A£ 
Leu, Asp, Ala, Thr, 



Glu, Gin, Ser, Phe, Met, Val, 
Xaa at position 8 

Gly, S 
Xaa at position 8 
Xaa at position 87 

Tyr, Glu 
Xaa at position 8 
Xaa at position 8 
Xaa at position 9 

Leu, 

Xaa at position 9 
Tyr, 

Xaa at position 92 
Xaa at position 94 
His, 

Xaa at position 9 
Xaa at position 9 
His, 

Xaa at position 9 
Xaa at position 9 
Xaa at position 99 
Asp, 

Xaa at position 1 
Xaa at position 1 
Thr , ' 

Xaa at position 1 
Glu, 
He; 

Xaa at position 103 
Xaa at position 104 
Xaa at position 105 
Xaa at position 10 
Xaa at position 107 
Xaa at position 10 
His, 

Xaa at position 1 



Lys, Arg, Tyr or Pro; 
Gin, 

Ser, Gin, Pro; 
Val, 
or Gin; 
or Pro ; 

Pro, 



Gly, or Pro; 
Gin, 

Ser, or Gly; 




Tyr, or Leu; 
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wherein f rom\ 4 to 44 of the amino acids designated by 
Xaa are different from the corresponding native amino 
acids of (l-lh3) human interleukin-3 ; 

R2 iVi a hematopoietic growth factor; 



L is 



linker capable of Linking Ri to R2; 



and said chimeri protein can additionally be 
immediately_preclded by (methionine-^ , (alanine'S , or 
(methionine , alanine ■"") ; and 

(b) har^Lsting said cultured stem cells. 



y ^ method f oX^ vivo expansion of stem 
15 cells, comprising the steps\f; 



(a) culturing said 
growth medium compriJang a chtm> 
formula selected from\the group 



^ cells with a selected 
!\a protein having the 
:onsisting of: 



35 



R1-L-R2, W-L-Ri, Ri-R2, Ri-RiARi-L-Ri r^.r^ 

wheW Ri is\a l/ian int\^leukin-3 mutant 
polypeptide of Sfe@--lii_Nd^ 

wherein m is 0 or 1; Xaa \t position IS^s Asn or He- 
xaa at position 19 is Met A Ala or He; Xaa at position 
20 IS He, Pro or Leu; Xaa\at position 23 is He, Ala 
or Leu; Xaa at position 25 Vs Thr or His; Xaa at' 
position 29 is Gin, Arg, Vai or Leu; Xaa at position 32 
IS Leu, Ala, Asn or Arg; Xaa\at position 34 is Leu or 
Ser; Xaa at position 37 is Phk Pro, or Ser; Xaa at 
position 38 is Asn or Ala; Xal at position 42 is Gly, 
Ala, Ser, Asp or Asn; Xaa at position 45 is Gin, Val 
or Met; xaa at position 46 is Lp or Ser; Xaa at 
position 49 is Met, He, Leu orUsp; Xaa at position 50 
IS Glu or Asp; xaa at position 5^ is Asn Arg or Ser- 
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Xaa at position \55 is Arg, Leu, or Thr; Xaa at position 
56 is Pro or Sert Xaa at position 59 is Glu or Leu; Xaa 
at position 60 is Ala or Ser; Xaa at position 62 is 
Asn, Val or Pro; bcaa at position 63 is Arg or His; Xaa 
at position 65 is \ Val or Ser; Xaa at position 67 is 
Ser, Asn, His or ply; Xaa at position 69 is Gin or 
Glu; Xaa at position 73 is Ala or Gly; Xaa at position 
76 is Ser, Ala or Rro; Xaa at position 79 is Lys, Arg 
or Ser; Xaa at position 82 is Leu, Glu, Val or Trp; Xaa 
at position 85 is Lmi or Val; Xaa at position 87 is 
Leu, Ser, Trp; Xaa at position 88 is Ala or Trp; Xaa at 
position 91 is Ala oA Pro; Xaa at position 93 is Pro or 
Ser; Xaa at position 95 is His or Thr; Xaa at position 
98 is His, Ile^x''^ Tli2r>N^aa at position 100 is Lys or 
Arg; Xaa at ^sition IDl ibsAsp, Ala or Met; Xaa at 
position lOyb is Asn or\Gln; X^ at position 109 is Arg, 
Glu or Leu/ Xaa at position 11 A is Thr or Gin; Xaa at 
position 116 is Lys, Val, Trp or\Ser; Xaa at position 
or Ser; Xaa at positi< 



117 is Thr 

His; Xaa aA position 12 
proviso tha 
designated b; 
amino acids 



from four 
Xaa are c 




120 is Asn, Gin, or 
is Ala Glu; with the 

our of the amino acids 
the corresponding 
native humah int^rleukin-3 ) ; 



30 



R2 is aNhematopoietiic growthX factor ; 

L is a linker capalble of Linking Ri to ^2 ; 

and said chimera protein can Additionally be 

-1 -1 
immediately preceded by (meth:\onine ) , (alanine ) , or 

-2 -1 
(methionine , alanine ) ; and\ 



(b) harvesting said cultured stem cells. 



4. A method for ex viyo expansion of stem 
35 cells, comprising the steps of; 



(a) culturing said stem\ cells with a selected 
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growth medium \compr is ing a chimera protein having the 
formula select&d from the group consisting of: 

R1-L-R2, R2-lVri, RI-R2, R2-RI, Rl-L-Ri and Rl-Rl 

wherein\Rl is a human interleukin-3 mutant 
polypeptide of SEq\id NO: 8 

wherein m is 0 or l\ n is 0 or 1; p is 0 or 1; Xaa at 
position 4 is Asn or\lle; Xaa at position 5 is Met, Ala 
or lie: Xaa at posit Aon 6 is lie, Pro or Leu; Xaa at 
position 9 is He, Alk or Leu; Xaa at position 11 is 
Thr or His; Xaa at^-gro^ld^ is Gin, Arg, Val or Leu; 

Xaa at position /1 8 is ieu, A^b^ Asn or Arg; Xaa at 
position 20 is/Leu or sW; Xaa\t position 23 is Phe, 
Pro, or Ser; Xaa at position 24 xk Asn or Ala; Xaa at 
position 28 ijs Gly, Ala, \ Ser, Asp Asn; Xaa at 
position 31 is Gin, Val, br Met; Xa^at position 32 is 
Asp or Ser; Xaa at position 35 is MetL He, Leu or Asp; 
Xaa at positibn 36 is Glu br Asp; Xaa \at position 37 is 
Asn, Arg or s4r; Xaa at posVtion 41 isVArg, Leu, or 
Thr; Xaa at poWtion 42 is Bro or Sep Wa at position 
45 is Glu or Le\; Xaa at position 46/ is\Ala or Ser; Xaa 
at position 48 ik Asn, Val or\pro; >Xaa at position 49 
is Arg or His; Xaa\^ positioA 51/is Val W Ser; Xaa at 
position 53 is Ser, Ab^g ^Hi s_ ^:^ly ; Xaa aV position 55 
is Gin or Glu; Xaa at position 59 is Ala orXGly; Xaa at 
position 62 is Ser, Ala or Pro; Kaa at positibn 65 is 
Lys, Arg or Ser; Xaa at position \67 is Leu, Glu, or 
Val; Xaa at position 68 is Leu, Glu, Val or Trp; Xaa 
at position 71 is Leu or Val; Xaa fet position 73 is 
Leu, Ser or Trp; Xaa at position 7^ is Ala or Trp; Xaa 
at position 77 is Ala or Pro; Xaa aft position 79 is Pro 
or Ser; Xaa at position 81 is His orWhr; Xaa at 
position 84 is His, lie, or Thr; Xaa \at position 86 is 
Lys or Arg; Xaa at position 87 is Asp\ Ala or Met; Xaa 
at position 91 is Asn or Glu; Xaa at pbsition 95 is 
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Arg, Glu, Leu; Xaa at position 98 Thr or Gin; Xaa at 
position 102 is Lys, Val, Trp or Ser; Xaa at position 
103 is Thr or Sei; Xaa at position 106 is Asn, Gin, or 
His; Xaa at position 109 is Ala or Glu; with the 
proviso that from \f our to forty-four of the amino acids 
designated by Xaa kre different from the corresponding 
amino acids of native (15-125) human interleukin-3 ; 

R2 is a hematopoietic growth factor; 



L is a linl^r capable of Linking Ri to R2; 
and said chimera protdin can additionally be 



immediately preceded 
(methionine , alanine \ ) ; and 



-1 -1 
(methionine ) , (alanine ) , or 



(b) hari^stind said cultured stem cells, 



5 . The method \accordin 



Rl is selected 



from the group con 



to claim 2 wherein 
sisting of: 



Lu 



Asn Cys Ser 11^ Met lie Ash Glu Ii 
Arg Pro Pro Al 

Glu Asp Val Asp\lle Leu Met\Gl 
Asn Leu Glu Ala 
Ala Ser Ala lie G 
Leu Pro Leu Ala Thr 



^he Asn Arg \Ala 
Ser lie 



.a Ala 



e IVLe His His Leu Lys 
to A;^n Asn Leu Asn Ala 
sn Ask Leu Arg Arg Pro 
^al LysVser Leu Gin Asn 
Lys Asn Vjeu Leu Pro Cys 
o Thr Arg Bis Pro lie His 



He Lys Asp Gly Asp Trp Asn Glu Phe Arg A^g Lys Leu Thr 
Phe Tyr Leu Lys Thr Leu Glu As\i Ala Gin Ala Gin Gin SEQ 
ID NO: 9; 



Asn 
Arg 
Glu 
Asn 
Ala 
Leu 
He 



Cys Ser He Met He Asp Glu Vnle He His His Leu Lys 
Pro Pro Asn Pro Leu Leu Asp ffro Asn Asn Leu Asn Ser 
Asp Met Asp He Leu Met Glu Aten Asn Leu Arg Arg Pro 
Leu Glu Ala Phe Asn Arg Ala Lys Ser Leu Gin Asn 

Ser Ala He Glu Ser He Leu Ly* Asn Leu Leu Pro Cys 
Pro Leu Ala Thr Ala Ala Pro Thr\ Arg His Pro He His 
Lys Asp Gly Asp Trp Asn Glu PheWg Arg Lys Leu Thr 
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Phe Tyr Leu Lys\ Thr Leu Glu Asn Ala Gin Ala Gin Gin SEQ 
ID NO:10; 



10 



Asn Cys Ser 
Val Pro Pro 
Glu Asp Met 
Asn Leu Glu 
Ala Ser Ala 
Leu Pro Leu 
lie Lys Asp 
Phe Tyr Leu 
ID N0:11; 



lie Asp 
Leu Leu 
Leu Met 
^Asn Arg 
Jer lie 
yia Ala 
Tirp Asn 
LeV Glu 



His 
Leu 
Arg 
Leu 
Leu 
Pro 
Lys 
Gin 



Leu 
Asn 
Arg 
Gin 
Pro 
He 
Leu 
Gin 



Lys 
Ser 
Pro 
Asn 
Cys 
His 
Thr 
SEQ 



15 



20 



Asn Cys Ser Asn Met He 
Gin Pro Pro Leu Pr 
Glu Asp Gin Asp jT.e Leu Me> 
Asn Leu Leu Ala 
Ala Ser Ala He 
Leu Pro Leu Ala 
He Lys Asp Gly 
Phe Tyr Leu Lys 
ID NO:12; 



sp Glu He He Thr His Leu Lys 
Asp Phe Asn Asn Leu Asn Gly 
Arg Asn Leu Arg Leu Pro 
Lys Asn Leu Glu Asn 
Asn Leu Leu Pro Cys 
g His Pro He His 
Arg Lys Leu Thr 
Ala Gin Gin SEQ 



Phe Val Ard Ala^al 
Glu Ser IleXLeu L; 
Thr Ala Ala Pro Thr 



sp Trp Asn (jlu Phe Aa: 
hr Leu Glu Asn Ala GJ 



25 



30 



Asn Cys Ser Asn Met "11^ Asp Glu\lle ^le 
Gin Pro Pro Leu Pro L 

Glu Asp Gin Asp He Leu^^t Glu Aj^g Asn L 
Asn Leu Glu Ser Phe Val Arg^'-Aia vVl Lys 



hr His Leu Lys 
n Leu Asn Gly 
u Arg Leu Pro 
Asn Leu Glu Asn 



Ala Ser Ala He Glu Ser He Leu Lyts Asn Leu Leu Pro Cys 
Leu Pro Leu Ala Thr Ala Ala Pro Thr Arg His Pro He His 
He Lys Asp Gly Asp Trp Asn Glu Ph^ Arg Arg Lys Leu Thr 
Phe Tyr Leu Lys Thr Leu Glu Asn Ala\Gln Ala Gin Gin SEQ 
ID N0:13; 



35 



Asn Cys Ser Asn Met He Asp Glu He lie Thr His Leu Lys 
Gin Pro Pro Leu Pro Leu Leu Asp Phe Asn Asn Leu Asn Gly 
Glu Asp Gin Asp He Leu Met Glu Arg AsA Leu Arg Thr Pro 
Asn Leu Leu Ala Phe Val Arg Ala Val LysXHis Leu Glu Asn 
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Ala Ser Al\ lie Glu Ser lie Leu Lys Asn Leu Leu Pro Cys 
Leu Pro LeuNAla Thr Ala Ala Pro Thr Arg His Pro lie His 
lie Lys Asp Giy Asp Trp Asn Glu Phe Arg Arg Lys Leu Thr 
Phe Tyr Leu Ly^ Thr Leu Glu Asn Ala Gin Ala Gin Gin SEQ 
ID N0:14; 



Asn Cys Ser Asn Met\ lie Asp 
Gin Pro Pro Leu Pro \eu Leu 
Glu Asp Gin Asp lie L^i Met 
Asn Leu Glu Ala Phe AsA Arg 
Ala Ser Gly lie Glu Ala \f le 
Leu Pro Ser Ala Thr Ala 
lie Lys Ala Gly Asp 
Phe Tyr Leu Lys Thr 
ID N0:15; 



Glu lie lie Thr His Leu Lys 
Asp Phe Asn Asn Leu Asn Gly 
Glu Asn Asn Leu Arg Arg Pro 
Ala Val Lys Ser Leu Gin Asn 
Leu A rg Asn Leu Gin Pro Cys 
^ Pro Seis^Arg His Pro lie lie 
rg Arg Lys Leu Thr 
u Glu\Asn Ala Qln Ala Gin Gin SEQ 



Arg Ala val 
lie Leu i^g 
^Ala Pro Si 
}ln Glu Fhl 



Asn Ale 



Asn Cys Ser Asn Met tie Asp Gl\ 
Gin Pro Pro Leu Pro Deu Leu As 
Glu Asp Gin Asp lie L^u Met Glu\Asn Asn 

Asn Leu Glu Ala Phe A 
Ala Ser Gly lie Glu Al 
Leu Pro Ser Ala Thr Ala 
lie Lys Ala Gly Asp Trp 
Phe Tyr Leu Lys Thr Leu G 
ID N0:16; 



Asn Cys Ser Asn Met lie Asp 
Gin Pro Pro Leu Pro Leu Leu 
Glu Asp Gin Asp lie Leu Met 
Asn Leu Glu Ala Phe Asn Arg 
Ala Ser Ala lie Glu Ser lie 
Leu Pro Leu Ala Thr Ala Ala 
lie Lys Asp Gly Asp Trp Asn 
Phe Tyr Leu Val Thr Leu Glu 
ID NO:17; 



Glu lie l\le 
Asp Phe A 
Glu Asn As 
Ala Val Ly 
Leu Lys Asn 
Pro Thr Arg 
Glu Phe Arg 
Gin Ala Gin 




lie Il4\Thr His Leu Lys 
Phe Asri ^sn Leu Asn Gly 
u Arg Arg Pro 
S^r Leu Gin Asn 

Lek Val Pro Cys 
Hi^ Pro lie Thr 
g Arg\Lys Leu Thr 
Gin Ala \Gln Gin SEQ 



Lys 
Gly 
Pro 
Asn 
Cys 
His 
Thr 
SEQ 



Asn Cys Ser Asn Met lie Asp Glu lie lie ThA His Leu Lys 
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Gin Pr\ Pro Leu 
Glu Asp CSln Asp 
Asn Leu gAi Ala 
Ala Ser AlaNlle 
Leu Pro Leu Ala 
lie Lys Asp Gl; 
Phe Tyr Leu Val 
ID N0:18; 



Pro Leu Leu Asp Phe Asn Asn Leu Asn Gly 
lie Leu Met Glu Asn Asn Leu Arg Arg Pro 
Phe Asn Arg Ala Val Lys Ser Leu Gin Asn 
Glu Ser lie Leu Lys Asn Leu Leu Pro Cys 
Thr Ala Ala Pro Thr Arg His Pro He His 
Asp Trp Asn Glu Phe Arg Glu Lys Leu Thr 
;er Leu Glu His Ala Gin Glu Gin Gin SEQ 



10 



m 



:f« 3 
'iii - 



15 



20 



25 



Asn Cys Ser Asn 
Gin Pro Pro L 
Glu Asp Gin ^sp He L 
Asn Leu Glu 

Ala Ser Gly |Ile Glu Ala 
Leu Pro Ser 
He Lys Ala 
Phe Tyr Leu 
ID N0:19; 



Met 



^la Phe Asm Arg 



^la Thr Ala A 
Jly Asp Trp Gl' 



l1 Thr Leu Glu 



^ Asp Glu He He Thr His Leu Lys 
Asp Phe Asn Asn Leu Asn Gly 
u Asn Asn Leu Arg Arg Pro 
Al^ Val Lys Ser Leu Gin Asn 
le LetAArg Asn Leu Gin Pro Cys 
a Pro\ser Arg His Pro He He 
Glu ffhe Arg Glu Lys Leu Thr 
Gin A^a Gin Glu Gin Gin SEQ 



Asn Cys Ser Asn\Met He Asp GlV H 
Gin Pro Pro Leu 

Glu Asp Gin Asp I\e Leu Met Glu 
Asn Leu Glu Ala Ph 
Ala Ser Gly He Glu ^ 



Asn Arg Ala. Ma 



La He Le 



le Thr His Leu Lys 

'e I^n Asn Leu Asn Gly 
n Aan Leu Arg Arg Pro 
1 Lyfe Ser Leu Gin Asn 
g Asn\ Leu Val Pro Cys 



Leu Pro Ser Ala Thr Ala Ala Pro SeV Arg His Pro He Thr 
He Lys Ala Gly Asp Trp Gin Glu Phd Arg Glu Lys Leu Thr 
Phe Tyr Leu Val Thr Leu Glu Gin Ala\Gln Glu Gin Gin SEQ 
ID NO:20; 



30 



35 



Asn 
Gin 
Glu 

Asn 
Ala 
Leu 
He 
Phe 



Cys 
Pro 
Asp 

Leu 
Ser 
Pro 
Lys 
Tyr 



Ser 
Pro 
Gin 

Glu 
Gly 
Ser 
Ala 
Leu 



Asn 
Leu 
Asp 
Ala 
He 
Ala 
Gly 
Val 



Met 
Pro 
He 
Phe 

Glu 
Thr 
Asp 
Ser 



He 
Leu 
Leu 
Asn 

Ala 
Ala 
Trp 
Leu 



Asp 
Leu 
Met 
Arg 
He 
Ala 
Gin 
Glu 



Glu 
Asp 
Glu 
Ala 
Leu 
Pro 
Glu 
His 



He 
Phe 
Asn 
Val 
Arg 
Ser 
Phe 
Ala 



As: 

Asn 

Lys 

Asn 

Arg 

Arg 

Gin 



Thr His 
Asn Leu 
(Leu Arg 
ler Leu 
m Val 
His Pro 
Glki Lys 
Gill Gin 



Leu 
Asn 
Arg 
Gin 
Pro 
He 
Leu 
Gin 



Lys 
Gly 
Pro 
Asn 
Cys 
Thr 
Thr 
SEQ 
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ID NO: 2: 



10 



15 



20 



25 



30 



Asn Cys S( 
Arg Pro Prc)\ 
Glu Asp Val 
Asn Leu Glu 
Ala Ser Ala 
Leu Pro Leu 
lie Lys Asp 
Phe Tyr Leu 
ID N0:22; 



lie Met lie Asp Glu lie lie His 
Ala Pro Leu Leu Asp Pro Asn Asn 
^sp lie Leu Met Glu Arg Asn Leu 
ir Phe Val Arg Ala Val Lys Asn 
ire Glu Ser lie Leu Lys Asn Leu 
Al^Thr Ala Ala Pro Thr Arg His 
Gly Asp Trp Asn Glu Phe Arg Arg 
Lys Thr Leu Glu Asn Ala Gin Ala 



His 
Leu 
Arg 
Leu 
Leu 
Pro 
Lys 
Gin 



Leu 
Asn 

Leu 
Glu 
Pro 
lie 
Leu 
Gin 



Lys 
Ala 
Pro 

Asn 
Cys 
His 
Thr 
SEQ 



Asn Cys Ser He MetVle Asp Glu He He His His Leu Lys 
Arg Pro Pro Asn^^^ro L^ub^u Asp Pro Asn Asn Leu Asn Ser 



Glu Asp Met As 
Asn Leu Leu Al 
Ala Ser Ala II 
Leu Pro Leu Al 
He Lys Asp Gl 
Phe Tyr Leu Ly 
ID NO:23; 



He Leti Met>eiu 



Phe ValVArg aS 



le Le\ 



Arg Asn Leu Arg Thr Pro 
Val Lys His Leu Glu Asn 
Lys Asn Leu Leu Pro Cys 
a ProNVrhr Arg His Pro He His 
Asp Trp As^ Glu Phe Arg Arg Lys Leu Thr 
Thr Leu GluXAsn A^a Gin Ala Gin Gin SEQ 



e Glu Ser 

a Thr Ala A^ 



Asn Cys Ser He M 
Val Pro Pro Ala Pr 
Glu Asp Met Asp He 
Asn Leu Leu Ala Phe Va 



t He Asp gAu I 



Leu Leu Asi 
eu Met Gil 



r A^ 
:g Asi 



Arg AlayVal Lys 



le His His Leu Lys 
,n Asn Leu Asn Ser 
Leu Arg Leu Pro 
.sn Leu Glu Asn 
eu Leu Pro Cys 
ThV Arg His Pro He His 



LVs Asn 



Ala Ser Ala He Glu Ser I 
Leu Pro Leu Ala Thr Ala Ala Pro 
He Lys Asp Gly Asp Trp Asn Glu Phe\ Arg Arg Lys Leu Thr 
Phe Tyr Leu Lys Thr Leu Glu Asn Ala \^ln Ala Gin Gin SEQ 
ID NO:24; 



35 



Met Ala Asn Cys Ser Asn Met He Asp Glii He He Thr His 
Leu Lys Gin Pro Pro Leu Pro Leu Leu AspXphe Asn Asn Leu 
Asn Gly Glu Asp Gin Asp He Leu Met Glu XWn Asn Leu Arg 
Arg Pro Asn Leu Glu Ala Phe Asn Arg Ala V^l Lys Ser Leu 
Gin Asn Ala Ser Gly He Glu Ala He Leu ArV Asn Leu Gin 
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Pro Cys Leu i(ro Ser Ala Thr Ala Ala 
lie lie lie L^s Ala Gly Asp Trp Gin 
Leu Thr Phe Ty\ Leu Val Thr Leu Glu 
Gin SEQ ID NO: 



Pro Ser Arg His Pro 
Glu Phe Arg Glu Lys 
Gin Ala Gin Glu Gin 



Met 
Leu 
Asn 
Arg 
Gin 
Pro 
He 
Leu 
Gin 

Met 
Leu 
Asn 
Arg 
Gin 
Pro 
He 
Leu 
Gin 

Met 
Leu 
Asn 
Leu 
Glu 
Pro 
He 
Leu 
Gin 



Ala Asn Cys S^r Asn Met 
Lys Gin 
Gly Glu Asp Gln\Asp He 
Pro Asn Leu Glu Via Phe 
Asn Ala Ser Gly lU_e Glu 
Cys Leu 
Thr He 

Thr Phe Tyr /Leu Val \Thr 
SEQ ID NO 



Lys 



As 



PrD Pro Leu Pre 



Gin Asp II e\ 



Ala Asn Cy|s Ser Asn M^t 
Lys Gin 
Gly Glu 
Pro Asn Led Glu Ala Phe 
Asn Ala Ser \Gly He Glu 
Cys Leu 

Thr He Lys A\a Gly Asp 
Thr Phe 
SEQ ID NO: 



Tyr Lei\Val Ser 



i:27. 



Cys Ser He Met 



Pro Pro Ala Pro Leu 



Ala Asn 
Lys Arg 

Ala Glu Asp Val Asp He Leu 
Pro Asn Leu Glu Ser Phe Val AWg Al 
Asn Ala Ser Ala He Glu Ser lie 
Cys Leu Pro Leu Ala Thr Ala Al 
His He Lys Asp Gly Asp Trp As^ Gl 
Thr Phe Tyr Leu Lys Thr Leu Gl 
SEQ ID NO:28; 




lu He He 
^sp Pro Asn 
Arg Asn 
a Val Lys 
Leu Lys Asn 
Pro Thr Arg 
u Phe Arg 
Asn Ala Gin 



His 
Asn 
Leu 
Asn 
Leu 
His 
Arg 
Ala 



His 
Leu 
Arg 
Leu 
Leu 
Pro 
Lys 
Gin 



Met Ala Asn Cys Ser He Met He Asp Glu He He His His 
Leu Lys Arg Pro Pro Asn Pro Leu Leu Asp Pro Asn Asn Leu 
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Asn Ser G^X Asp Met Asp He Leu Met Glu Arg Asn Leu Arg 
Thr Pro AsX Leu Leu Ala Phe Val Arg Ala Val Lys His Leu 
Glu Asn AlaW Ala He Glu Ser He Leu Lys Asn Leu Leu 
Pro Cys Leu pVo Leu Ala Thr Ala Ala Pro Thr Arg His Pro 
He His He Ly\; Asp Gly Asp Trp Asn Glu Phe Arg Arg Lys 
Leu Thr Phe TyrVeu Lys Thr Leu Glu Asn Ala Gin Ala Gin 
Gin SEQ ID NO: 29, A 



Met Ala Asn Cys Ser 
Leu Lys Val Pro Pro 
Asn Ser Glu Asp 
Leu Pro Asn Li 
Glu Asn Ala 
Pro Cys Leu 
He His He 
Leu Thr Phe 
Gin SEQ ID NO 



le Met He Asp Glu He He His His 
la^Pro Leu Leu Asp Ser Asn Asn Leu 
Leu Met Glu Arg Asn Leu Arg 
^ Arg Ala Val Lys Asn Leu 
^le Leu Lys Asn Leu Leu 
a Pro Thr Arg His Pro 
Glu Phe Arg Arg Lys 
^ Asn Ala Gin Ala Gin 



Al 
He 
Ala 
Gly 
Lys 



Met Ala Asn Cys\ser 
Leu Lys Arg Pro 
Asn Ala Glu Asp Va 
Leu Pro Asn Leu Glu 
Glu Asn Ala Ser Gly li 
Pro Cys Leu Pro Ser Ala Thr 



Met lie Asp 
Pro Leu Lei.. As^ 
He Leu\ Mett Gl 



Val 



Al 



u He He His His 
Pro Asn Asn Leu 
Arg Asn Leu Arg 
^Val Lys Asn Leu 
rg Asn Leu Gin 
Arg His Pro 



He He He Lys Ala Gly Asp Trp Glh Glu Phe Arg Glu Lys 
Leu Thr Phe Tyr Leu Val Thr Leu Gli\ Gin Ala Gin Glu Gin 
Gin SEQ ID N0:31; 



Met Ala Asn Cys Ser He Met He 
Leu Lys Arg Pro Pro Asn Pro Leu 
Asn Ser Glu Asp Met Asp He Leu 
Thr Pro Asn Leu Leu Ala Phe Val 
Glu Asn Ala Ser Gly He Glu Ala 
Pro Cys Leu Pro Ser Ala Thr Ala 
He He He Lys Ala Gly Asp Trp 
Leu Thr Phe Tyr Leu Val Thr Leu 
Gin SEQ ID NO:32; 



Asp Glu 
Leu 
Met Gl 
Arg Ala 
He Leu 
Ala Pro 
Gin Glu 
Glu Gin 



He He 
Pro Asn 
Arg Asn 
^Val Lys 
rg Asn 
ier Arg 
Arg 
Gin 



His 
Asn 
Leu 
His 
Leu 
His 
Glu 
Glu 



His 
Leu 
Arg 
Leu 
Gin 
Pro 
Lys 
Gin 
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■pirsi' 



10 



15 



Met Ala Asn Cys Ser 
Leu Lys Val Pr^p Pro 
Asn Ser Glu As^ Met 
Leu Pro Asn Leu Vieu 
Glu Asn Ala Ser Qg.y 
Pro Cys Leu Pro 
lie lie lie Lys Ale 
Leu Thr Phe Tyr Leu 
Gin SEQ ID NO:33; 



Glu 

Asp 
Glu 
Ala 
Leu 
Pro 
Glu 
Gin 



He 
Ser 
Arg 
Val 
Arg 
Ser 
Phe 
Ala 



He 
Asn 

Asn 
Lys 
Asn 
Arg 
Arg 
Gin 



His 
Asn 

Leu 
Asn 
Leu 
His 
Glu 
Glu 



His 
Leu 
Arg 
Leu 
Gin 
Pro 
Lys 
Gin 



Met Ala Asn Cys Sei?^ Il^Met iie Asp Glu He He His His 
Leu Lys Arg Pro p/o Ala Wo L^ Leu Asp Pro Asn Asn Leu 
Asn Ala Glu Asp Val Asp He Leik Met Glu Arg Asn Leu Arg 
Leu Pro Asn Leu Glu Ser pke ValVrg Ala Val Lys Asn Leu 
Glu Asn Ala Ser (jjly He GIU Ala l\e Leu Arg Asn Leu Val 

er Ala Thi\ Ala I 



20 



Pro Cys Leu Pro 

He Thr He Lys A^ 

Leu Thr Phe Tyr L^u Val Thr 

Gin SEQ ID NO:34; 



Pro Ser Arg His Pro 
a Gly Asp \Trp dlrJy Glu Phe Arg Glu Lys 
.eu QluXGln Ala Gin Glu Gin 



25 



30 



Met Ala Asn Cys Ser He Met 114 /Asp 
Leu Lys Val Pro Pro Ala Ba;^ Le^XLeu 
Asn Ser Glu Asp Met Asp He Leu ^let 
Leu Pro Asn Leu Leu Ala Phe Val 
Glu Asn Ala Ser Gly He Glu Ala ite 
Pro Cys Leu Pro Ser Ala Thr Ala Al^ 
He Thr He Lys Ala Gly Asp Trp Gl] 
Leu Thr Phe Tyr Leu Val Thr Leu Glu\ 
Gin SEQ ID NO:35; 



He 
Ser 
Arg 
Val 
Arg 
Ser 
Phe 
Ala 



He 
Asn 
Asn 
Lys 
Asn 
Arg 
Arg 
Gin 



His 
Asn 
Leu 
Asn 
Leu 
His 
Glu 
Glu 



His 
Leu 
Arg 
Leu 
Val 
Pro 
Lys 
Gin 



35 



Met Ala Asn Cys Ser He Met He Asp dlu He He His His 
Leu Lys Arg Pro Pro Asn Pro Leu Leu Aip Pro Asn Asn Leu 
Asn Ser Glu Asp Met Asp He Leu Met GlVi Arg Asn Leu Arg 
Thr Pro Asn Leu Leu Ala Phe Val Arg AlA Val Lys His Leu 
Glu Asn Ala Ser Gly He Glu Ala He Leu\ Arg Asn Leu Val 
Pro Cys Leu Pro Ser Ala Thr Ala Ala Pro\ser Arg His Pro 
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lie Thr lie Ly^Ala Gly Asp 
Leu Thr Phe Tyr \.eu Val Ser 
Gin SEQ ID NO:36;\ 

Met Ala Asn Cys SerXlle Met 
Leu Lys Val Pro Pro Ala Pro 
Asn Ser Glu Asp Met Asp lie 
Leu Pro Asn Leu Leu A^a Phe 
Glu Asn Ala Ser Gly 11^ Glu 
Pro Cys Leu Pro Ser AlaWhr 
lie Thr lie Lys Ala Gly Asp 
Leu Thr Phe Tyr Leu Val aer 
Gin SEQ ID NO: 37; /^"""^x" 

Met Ala Asn Cys S€5r lie Meti 
Leu Lys Arg Pro EFro Asn Pro^ 
Asn Ser Glu Asp Met Asp lie 
Thr Pro Asn Leu Leu Ala Phe 
Glu Asn Ala Ser 31y lie Glu 
Pro Cys Leu Pro Ber Ala Thr 
lie Thr lie Lys Ala Gly Asp 
Leu Thr Phe Tyr Deu Val Thr 
Gin SEQ ID NO:38;\ 

Met Ala Asn Cys SerNlle Met 
Leu Lys Arg Pro Pro Ala Pro 
Asn Ala Glu Asp Val Asp\Ile 
Leu Pro Asn Leu Glu Ser Phfe^ 
Glu Asn Ala Ser Gly He Glu 
Pro Cys Leu Pro Ser Ala Thr 
He Thr He Lys Ala Gly Asp 
Leu Thr Phe Tyr Leu Val Ser 
Gin SEQ ID NO:39; 

Met Ala Asn Cys Ser He Met 
Leu Lys Arg Pro Pro Ala Pro 
Asn Ala Glu Asp Val Asp He 



Trp Gin Glu Phe Arg Glu Lys 
Leu Glu His Ala Gin Glu Gin 

He Asp Glu He He His His 
Leu Leu Asp Ser Asn Asn Leu 
Leu Met Glu Arg Asn Leu Arg 
Val Arg Ala Val Lys Asn Leu 
Ala He Leu Arg Asn Leu Val 
Ala Ala Pro Ser Arg His Pro 
Trp Gin Glu Phe Arg Glu Lys 
Leu Glu His Ala Gin Glu Gin 



He 




Glu 


He 


He 


His 


His 


Leu 


Lek 


Asp 


Pro 


Asn 


Asn 


Leu 


Ujeu 


Meti 


Glu 


Arg 


Asn 


Leu 


Arg 


ial 


Arg\) 


yAla 


Val 


Lys 


His 


Leu 


Ala 


Ile\ 


Leu 


Arg 


Asn 


Leu 


Val 


A^a 


Ala 


[pVo 


Ser 


Arg 


His 


Pro 


TrE& 


Gin 


cm 


Phe 


Arg 


Glu 


Lys 


Leu\ 


Glu 




Ala 


Gin 


Glu 


Gin 



He Asp Glu x\e He His His 
Leu Leu Asp Prp Asn Asn Leu 
Leu Meat Glu Ar^ Asn Leu Arg 
Jiial^r^ Ala Val\ Lys Asn Leu 
Ala Ha Leu ArgX^sn Leu Val 
Ala Ala\pro Ser Arg His Pro 
Trp Gin \g1u Phe Arg Glu Lys 
Leu Glu His Ala Gin Glu Gin 

He Asp Glu He He His His 
Leu Leu Asp Pro Asn Asn Leu 
Leu Met As* Arg Asn Leu Arg 
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Leu 


Ser 


Asn 


Leu\ 


Glu 


Ser 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Viy 


He 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ster 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


He 


He 


Lys 


AlW 


Gly 


Asp 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Lem 


Val 


Thr 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


SEQ 


ID NO:40; 





















m 

-iis ~ 



10 



15 



Met 


Ala 


Asn 


Cys 


Ser 


lAe 


Met 


He 


Asp 


Glu 


Ala 


He 


His 


His 


Leu 


Lys 


Arg 


Pro 


Pro 


Alk 


Pro 


Ser 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Asp 


Glu 


Asp 


Met 


Ser^ 


yile 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


Leu 


Glu 


Ser 


Vhe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Gl5< 






Ala 


He 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


ySer 


Ala 


Thr 


\la 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


He 


He 


Lys 


f Ala 


Gly 


Asto 


Tr^ 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thi\ 


Leu 


^lu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


SEQ 


ID NO: 4 


l7 





















20 



25 



Met 


Ala 


Asn 


Cys 


tier 


He 


Met 


H^ 


Asb^ 


\G1u 


He 


He 


His 


His 


Leu 


Lys 


Arg 


Pro 


MTO 


Ala 


Pro 


l4u 


LeA 


\sp 


Pro 


Asn 


Asn 


Leu 


Asn 


Asp 


Glu 


Asp 


M4t 


Ser 


He 


LeV 


Metl 


gVu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


Leu 


gA 


Ser 


Phe 


Val\ 


Arg 


A]k 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


\rle 


Glu 


Ala 


{lie 


Leil 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


A^ 


Thr 


Ala 


\lJ 


Pro) 


I Ser 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 




Trp 




Glu 


Vhe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 




Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


SEQ 


ID NO:42; 





















30 



35 



Met 


Ala 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp^ 


\Glu 


He 


He 


His 


His 


Leu 


Lys 


Arg 


Pro 


Pro 


Ala 


Pro 


Leu 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Ala 


Glu 


Asp 


Val 


Asp 


He 


Leu 


Met 


Asp 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


Leu 


Glu 


Ser 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


He 


LeVi 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


PrA 


Ser 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu^ 


.Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Wa 


Gin 


Glu 


Gin 


Gin 


SEQ 


ID NO:43; 
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Met Ala Asn Cys ^er 
Leu Lys Arg Pro IMro 
Asn Asp Glu Asp V^l 
Leu Pro Asn Leu Gli 
Glu Asn Ala Ser 
Pro Cys Leu Pro Ser 
lie lie lie Lys Ala 
Leu Thr Phe Tyr Leu 
Gin SEQ ID NO:44; 



lie Met lie Asp Glu lie 
Ala Pro Leu Leu Asp Pro 
Ser lie Leu Met Glu Arg 
Ser Phe Val Arg Ala Val 
lie Glu Ala lie Leu Arg 
la Thr Ala Ala Pro Ser 
y Asp Trp Gin Glu Phe 
V^l Thr Leu Glu Gin Ala 



He 
Asn 

Asn 
Lys 
Asn 
Arg 
Arg 
Gin 



His 
Asn 

Leu 
Asn 
Leu 
His 
Glu 
Glu 



His 
Leu 
Arg 
Leu 
Gin 
Pro 
Lys 
Gin 



Met Ala Asn Cysy 
Leu Lys Arg Pr 
Asn Asp Glu Asp Met Ser 
Leu Pro Asn Leu Glu Ser P 
Glu Asn Ala Ser Gly He Gl^ 
Pro Cys Leu Pr 
He He He Ly 
Leu Thr Phe Tyr 
Gin SEQ ID NO: 45 



le Asp Glu He He His His 
ro Leu Leu Asp Pro Asn Asn Leu 
e LeuNMet Glu Arg Asn Leu Arg 
e Val ^g Ala Val Lys Asn Leu 
Ala lite Leu Arg Asn Leu Gin 
Thi Ala aM Pro Ser Arg His Pro 
AspWrp GlhUGlu Phe Arg Glu Lys 
Thr \Leu GlU X^ln Ala Gin Glu Gin 



Met 


Ala 


Tyr 


Pro 


GIVl 


Thr 


Asp 


Tvr 


L^ 


s 


Aste 


Asp 


Asp 


Asp 


Lys 


Asn 


Cys 


Ser 


He 


MetS 


.He 


Asp 


GiVl 


11 


e 


Ile\ 


.His 


His 


Leu 


Lys 


Arg 


Pro 


Pro 


Ala 


Pro 


Deu 


Leu 


AsA 


Pro 


Asn 


\Asn 


Leu 


Asn 


Ala 


Glu 


Asp 


Val 


Asp 


He 


Leu^ 


^J4et_ 


GJM 


\Arg 


Asn 


Aeu 


Arg 


Leu 


Pro 


Asn 


Leu 


Glu 


Ser 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Akn 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


He 


Leu 




g 


Asn 


Ley 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


s4 


r 


Arg 


HiA 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 


Asp 


Trp 


Gin 


Glu 


Ph 




Arg 


Glu 


\ys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thr 


Leu 


Glu 


Gin 


Al 




Gin 


Glu 


Gin 


Gin 


SEQ 


ID NO:46; 



























Met 


Ala 


Tyr 


Pro 


Glu 


Thr 


Asp 


Tyr 


Lys 


Asp 


Asp 


Asp 


Asp 


Lys 


Asn 


Cys 


Ser 


He 


Met 


He 


Asp 


Glu 


He 


He 


His 


His 


Leu 


Lys 


Arg 


Pro 


Pro 


Asn 


Pro 


Leu 


Leu 


Asp 


Pro 


A^n 


Asn 


Leu 


Asn 


Ser 


Glu 


Asp 


Met 


Asp 


He 


Leu 


Met 


Glu 


Arg 


Ash 


Leu 


Arg 


Thr 


Pro 


Asn 


Leu 


Leu 


Ala 


Phe 


Val 


Arg 


Ala 


Val 


Lyi 


His 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


He 


Leu 


Arg 


Asm 


Leu 


Gin 


Pro 


Cys 
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Leu Pro Ser AlaVrhr Ala Ala Pro Ser Arg His Pro lie lie 
lie Lys Ala Gly Asp Trp Gin Glu Phe Arg Glu Lys Leu Thr 
Phe Tyr Leu Val T\r Leu Glu Gin Ala Gin Glu Gin Gin SEQ 
ID NO: 47; and 



Met 


Ala 


Asn 


Cys 


Ser 


Vie 


Met 


He 


Asp 


Glu 


Leu 


He 


His 


His 


Leu 


Lys 


He 


Pro 


Pro 


Asn 


Pro 


Ser 


Leu 


Asp 


Ser 


Ala 


Asn 


Leu 


Asn 


Ser 


Glu 


Asp 


Val 


S^ 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Thr 


Pro 


Asn 


Leu 


Leu 


Al^ 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


His 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


He 


Vgiu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 




^r 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


lie 


He 


He 


Lys 


AZa 


Gly 




^q;:rp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyry 


fLou 


Val 


ThV 


LeiK 


sGlu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


SEQ 


ID N0:4jE 























6. Tfte method of dslaim 1# 3, 4 or 5 
wherein is R2 is\ Ri or a hemat:opoietiq\growth factor 

selected from the group consisting of:\(3M-CSF, CSF-1, 
G-CSF, G-CSF Ser^Y c-mpl ligaAd (MGDF \o:^TPO) , M-CSF, 
erythropoietin (EPQ) , IL-1, IL-2, IL-3,\il\4, IL-5, IL- 
6, IL-7, IL-8, IL-9\lL-10, IL-lV, IL-li, IDr-13, IL-15, 
IL-16, LIE, fits ligand, human growth hirmoney B-cell 
growth factor, B-cell edif f erentiatiion factor, 
eosinophil dif f erentiati^pn factor \.nd spem cell\factor 
(SCF) ; 

7 . The method of c^^a4;m eMaerein is R2 
selected from the group consisting ofy G-CSF, G-CSF 
Ser^^, flt3 ligand and c-mpl ligand. 



8. The method of claim 2 wheWein said 

chimera protein is selected from group Consisting of: 

SEQ ID N0:121, 122, 123, 124, 125, 126, V27, 128, 129, 

130, 131, 132, 133, 134, 135, 136, 137, i38, 139, 140, 

141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 

152, 153, 154, 155, 156, 157, 158, 159, 10S, 166, 167 
and 168. 
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9 . TMe method of claim 9 wherein said 
chimera protein Us selected from group consisting of: 
SEQ ID NO: 124, SBQ ID NO: 133, SEQ ID NO: 154 and SEQ ID 
NO: 155 . 



10 



15 



20 



25 



10. The method of claim 1, 2, 3, 4, 5, 8 or 9 
wherein said culture \medium further comprises a 
hematopoietic growth factor selected from the group 
consisting of: GM-CSF A CSF-1, G-CSF, G-CSF Ser^^^ c-mpl 
ligand (MGDF or TPO) , Me-CSF, erythropoietin (EPO) , IL- 

I, IL-4, IL-2, IL-5, IlYs, IL-7, IL-8, IL-9, IL-IO, IL- 

II, IL-12, IL-13,^k:;^^1!57yK<-16, LIF, flt3 ligand, hximan 
growth hormone, ^-cell grDwtnsf actor , B-cell 
differentiation/ factor, eqsinoplHl differentiation 
factor and sterri cell factor (SCF) 



erein said 
urther comprises a \hematopoietic growth 



^rom the grouV 



-CEF Ser 



17 



c-mpl 



11. TJie method of \claim 
culture medium 
factor selected 
CSF-1, G-CSF, G 
M-CSF, erythropoie\::in (EPO) 
IL-6, IL-7, IL-8, 

15, IL-16, LIF, flt3\ ligand, hu^an 
cell growth factor, B 
eosinophil differentiate 
(SCF) . 



.cell diffe 



.on factoi 



sting of: GM-CSF, 
and (MGDF or TPO) , 
4, IL-2, IL-5, 
L,\ IL-12, IL-13, IL- 
gr®wth hormone, B- 
tiat:ion factor, 
and gtem cell factor 



12 . The method of claim V wherein said 
3 0 culture medium further comprises a ihematopoietic growth 
factor selected from the group consisting of: GM-CSF, 
CSF-1, G-CSF, G-CSF Ser^^^ c-mpl lidand (MGDF or TPO), 
M-CSF, erythropoietin (EPO), IL-1, 1^-4, IL-2, IL-5, 
IL-6, IL-7, IL-8, IL-9, IL-10, IL-ll\ IL-12, IL-13, IL- 
35 15, IL-16, LIF, flt3 ligand, human growth hormone, B- 
cell growth factor, B-cell differentiation factor, 
eosinophil differentiation factor and \stem cell factor 
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(SCF) 



13 . Cultured stem cells obtained by the 
method of\ claim 2. 

VA. Cultured stem cells obtained by the 
method of craini 8. 



•lis ' 



15. NCultured stem cells obtained by the 
10 method of clairt, 10. 

16. Th^ method of claim 1 wherein said mutant 
hiiman interleukinV s poj ^eptide has at least three 
times greateryar^tiVity tli^^Rsnative human interleukin-3 , 

15 in at least yone assmy selected, from the group 

consisting/of: AML Aell prolif eisation, TF-1 cell 
prolif erat/ion and Mefthylcellulos^ assay . 



20 



25 



117 . The methbd of clatlm 7 wherein said mutant 
human interleukin-3 poiypeptideMhas at least three 
times greaner activity fthan natJiue human interleukin-3, 
in at least \one assay selected /from the group 
consisting o\: AML cell pLrolifyferat\Lon, TF-1 cell 
prolif erationxand Methylc4lluiLose assay. 

18. Thevmethod claim 1 further comprising 
the step of separaci»€f-'^e stem cellsXfrom a mixed 
population of cells prior tq culturingX the stem cells. 



3 0 19. The method of dlaim 18 wheVein said stem 

cells are separated from a miked populati^on of cells 
based on the stem cells havind CD34 surf ace^-antigen. 



20. A method for treatment of a patient 
35 having a hematopoietic disordei\, comprising the steps 
of; I 
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(^) removing stem cells from said patient or 

a donor; 

(bK culturing said stem cells with a selected 
growth medium Xcomprising a chimera protein having the 
formula selected from the group consisting of: 

RI-L-R2, R2-lW, R1~R2, R2-RI, Rl-L-Ri and Rl-Rl 



Mi* ' 



wherein Ri is a h\imaii interleukin-3 mutemt 
10 polypeptide of SEQ N0:1 



15 



20 



25 



30 



35 



wherein 






Xaa 


at 


position 


17 


is 


Xaa 


at 


position 


18 


ia 


Xaa 


at 


position 


19/ 


is 


Xaa 


at 


position 




is 


Xaa 


at 


position 


11 


is 



Asp, 


Met, 


Gin, 


or 


Arg 


He, 


Phe, 


Arg, 


or 


Gin 


Arg, 


Gly, 


Ala, 


or 


Cys 


gH/ 


Arg, 


Pro, 


or 


Ala 


Arg, 




Gly, 


Glu, 



VAla,> His, Asp, 



0%-/ Trp, Lys, 



Phe, Ser\ or Arg 
Xaa at position 24 is NTle, Gly 
Xaa at position 25 is Tn 



Xaa at position 26 is 
Xaa at position 27 is 
Xaa at position 28 is 
Xaa at position 29 is 
Xaa at position 30 is 
Lys; 

Xaa at position 31 is 
Xaa at position 32 is 
Xaa at position 33 is 
Xaa at position 34 is 
Thr , Arg , 
Xaa at position 35 is 
Xaa at position 36 is 



Ajg , Ser,\ Phe, or Leu; 

Gin, Arg, \Pro, or Ala; 

Gly, Arg, Ala, or Trp; 

Gly, Arg,\ Thr, Ser, ot Ala; 

Arg, Leu, \ Gin, Gly, Pno, Val or Trp; 

Asn, Leu, IPro, Arg, or \ Val; 

His, Thr, Qly, Asp, Gln\ Ser, Leu, or 

Asp, Gly, AlW, Arg, Leu, 6^ Gin; 

Val, Arg, GlA, Asn, Gly, Ala, or Glu; 

Leu, Gin, Alal Thr, or Glu; 

Val, Gly, Ser,\ Lys, Glu, Gin, 
Phe, He or Met; 

Ala, Gly, Asn, \Pro, Gin, or Val; 
Leu, or Val; 



89 



Xaa 
Xaa 
Xaa 
Xaa 
Xaa 

Xaa 

Xaa 

Xaa 



at posittion 37 is Phe, Ser, Pro, Trp, or lie; 

at position 3 8 is Asn, or Ala; 

at position 40 is Leu, Trp, or Arg; 

at posit io\i 41 is Asn, Cys, Arg, Leu, His, Met, or Pro; 

at positionX 42 is Gly, Asp, Ser, Cys, Asn, Lys, Thr, 

Leu,\val, Glu, Phe, Tyr, lie. Met or Ala; 

is Glu, Asn, Tyr, Leu, Phe, Asp, Ala, 

n, Arg, Thr, Gly or Ser; 

at position 44 \ls Asp, Ser, Leu, Arg, Lys, Thr, Met, 

Trp, Gld, Asn, Gin, Ala or Pro; 
~ro 



at position 
Cys, 



at position >45 i:^ Gin 
L^, Trp, \Asp 
Xaa at posit i/on 46 is iv^p 

5ln, Lys, Hi^ 
Xaa at position 47 is Ile^ 
Xaa at position 48 is Leu 
G^u , Lys , Thr 
Xaa at positioVi 49 is Met 
Xaa at positiomSO is Glu 
Ser,\Ala, lie 
Xaa at position 5\ is Asn 
Xaa at position 52 Vs Asn 
Xaa at position 53 i^ Leu 
Ser, or Me 



Phe, Val, Met, Leu, Thr, 
Asn>s^Arg, Ser, Ala, lie, Glu or His; 
Thr, Cys, Glu, Asn, 
lie, Val or Gly; 
Ser, Arg, Pro, or His; 
rg, lie. His, Phe, 
or Asn; 
Pro, Asn, His, or Asp; 
Asp ,\ Tyr, Lys, Asn, 
et or Gin; 
r, Thr, or His; 
Leu, G3Vy, Ser, or Thr; 
a, Gly, Glu, Pro, Lys, 




Xaa 


at 


position 


54 


is 


Arg, 


^"S^sp, 


11^, 


Ser, 


Val, 






Asn, 


Lys , 


His, 


Ala 


or Ije 


u; 




Xaa 


at 


position 


55 


is 


Arg, 


Thr, 


Val A 


L Ser, 


Leu, 


Xaa 


at 


position 


56 


is 


Pro, 


Gly, 


Cys, 


\ser , 


Gin, 






His, 


Thr, 


Ala, 


Tyr, 


Phe, 


Leu, 


Val 


Xaa 


at 


position 


57 


is 


Asn 


or Gly; 






Xaa 


at 


position 


58 


is 


Leu, 


Ser, 


Asp, 


ArV, 


Gin, 


Xaa 


at 


position 


59 


is 


Glu, 


Tyr, 


His, 


Leu, 


Pro, 


Xaa 


at 


position 


60 


is 


Ala, 


Ser, 


Pro, 


Tyr\ 


Asn, 


Xaa 


at 


position 


61 


is 


Phe, 


Asn, 


Glu, 


Pro,^ 


yLys, 


Xaa 


at 


position 


62 


is 


Asn, 


His, 


Val, 


Arg, 


Vro, 


Xaa 


at 


position 


63 


is 


Arg, 


Tyr, 


Trp, 


Lys, 


3er , 


Xaa 


at 


position 


64 


is 


Ala, 


Asn, 


Pro, 


Ser, 


o\ L 



Gin, Val, or Cys; 



His, Pro, or Val; 
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Xaa 
Xaa 
Xaa 

Xaa 
Xaa 

Xaa 
Xaa 

Xaa 
Xaa 
Xaa 
Xaa 

Xaa 

Xaa 
Xaa 
Xaa 
Xaa 
Xaa 
Xaa 

Xaa 
Xaa 
Xaa 
Xaa 
Xaa 
Xaa 
Xaa 

Xaa 
Xaa 
Xaa 

Xaa 



at positid^ 65 is Val, Thr, 
at position\66 is Lys, He, 
at position 6^ is Ser, Ala, 
His; 

at position 68 i.s Leu, Val, 
at position 69 ia^ Gin, Ala, 
Leu; 

at position 70 is Asn, Leu, 
at position 71 is A^a, Met, 

Gin, Trp, or Y^sn; 
at position 72 is 
at position 73 /is 
at position 7 



90 

Pro, His, Leu, Phe, or Ser; 
Arg, Val, Asn, Glu, or Ser; 



er A GliaT'^^t 
Ala,\Glu, Asp, 
is He, Bfet, Thr, 



5 is Glu, LVs, 
Gin, or Leu; 

76 is Ser, VaA/ Ala, Asn\ Trp, Glu, Pro, Gly, or 



at position 

Ser 
at positio 

As 

at positio; 
at position' 
at position 
at position 
at position 
at position 8 

Thr, Se 
at position 83 is^ 
at position 84 is C 
at position 85 is Leu, ^ 
at position 86 is Pro, Cys, 
at position 87 is Leu, Ser, 
at position 88 is Ala, Lys, 
at position 89 is Thr, Asp, 

Ser; 

at position 90 is Ala, Pro, 
at position 91 is Ala, Pro, 
at position 92 is Pro, Phe, 

Gly, He or Leu; 
at position 93 is Thr, Asp, 



Gly, 



Gly, 


Asn, 


He, 


Pro, or 


He, 


Phe, 


Thr, 


or His; 


Glu, 


Arg, 


Trp, 


Gly, or 


Pro, 


or Ala; 




Arg, 


Glu, 


Thr, 




His, 


Asn, 


Arg, 


or Asp; 


Ser, 


Gly, 


Thr, 


or Arg; 


Arg, 


Gly, 


Ala; 




Pro, 


Trp, 


Arg, 





77 is He, Ser 

78 is Leu, Ala 

79 is Lys, Thr, 
0 is Asn, Trp, V 

is Leu, Gin, G! 

is Leu, Gin, LyA, Trp 

Ala, Tyr, Phe\ He 

Pro, Ala, Thr, \ Trp 

Glu, Gly, \Ar> 



Arg, Thr, tor Leu; 
ler, Glu, Phe, Gly, or Arg; 

, He, Gly, or Asp; 
1, Gly, lihE, Leu, Glu, or Arg; 
, Ala, IrpV Arg, Val, or Lys; 

4rg,\ Asp, Glu, Asn, His, 
et ^r Val; 
,/ Arg, pr Met; 
Met, 9r Val; 
►r Gin; 



Vc 



Arg, A^a, or Lys\; 



Trp, or Gly; 
Arg, VavL, or Trp; 

Cys, Leu, Val, Glu, His, Asn, or 

Ser, Thr A Gly, Asp, He, or Met; 
Ser, Thr ,\ Phe, Leu, Asp, or His; 
Arg, Ser,\Lys, His, Ala, 



Ser, Asn, 



^ro 



, Ala, Leu, or Arg; 
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Xaa 

Xaa 

Xaa 
Xaa 
Xaa 

Xaa 

Xaa 

Xaa 

Xaa 
Xaa 
Xaa 

Xaa 

Xaa 
Xaa 

Xaa 
Xaa 

Xaa 
Xaa 
Xaa 

Xaa 
Xaa 

Xaa 
Xaa 



91 

at position 94 \s Arg, lie, Ser, Glu, Leu, Val, Gin, 

Lys, HisV Ala, or Pro; 

at position 95 ia His, Gin, Pro, Arg, Val, Leu, Gly, 

Thr, Asn,\Lys, Ser, Ala, Trp, Phe, lie, or Tyr; 

at position 96 is U^ro, Lys, Tyr, Gly, lie, or Thr; 

at position 97 is lie, Val, Lys, Ala, or Asn; 

at position 98 is His, lie, Asn, Leu, Asp, Ala, Thr, 

Glu, Gin, Sdr, Phe, Met, Val, Lys, Arg, Tyr or Pro; 

at position 99 is Ila, Leu, Arg, Asp, Val, Pro, Gin, 

Gly, Ser, Phe\ or His; 
at position 100 is Lys\ Tyr, Leu, His, Arg, lie, Ser, Gin, or 
Pro; 



at position lOvi 
Tyr, 

at position 



s Asp, \Pro, lifei^, Lys, His, Thr, Val, 

lie. Leu, or Gin; 
02 is Gly, Lfeu, Glu, Lys,\Ser, Tyr, or Pro; 



103 is Asp, 02 

104 is Trp, Va] 



Ser; 



Cys, Tyr, 



Met, Pro, 



Gin, Lys, Ala,\Phe, or Gly, 



)5 is Asn, Pro, 



jeu, Lys, lie, 
is Glu, Ser, 



Ls Arg, Lys, 
Ala or Pro; 



^rg, Thr, Pre 



^Ala, Phe, 
3p, or Hi 
^la, Lys, 
Leu, 



Sar, Trp, Gin, 

ThrV lie, Gly, or Pro; 
Thr,\ lie. Gin, 



Ala, 



Lu, Tyr, teu, Ser, or Gly; 
Thr, Leu, Arg, Gin, 



at position 
at position 
Leu, 

at position 
Tyr, 
at position 1( 
at position 10^ 

His, Ser) 
at position 109 is"^ 
at position 110 is Ly^ 

His, Glu, Ser, or Trp; 
at position 111 is Leu, lie, Arg, ^^sp, or Met; 

at position 112 is Thr, Val, Gin, "^r, Glu, His, Ser, or Phe; 
at position 113 is Phe, Ser, Cys, Hts, Gly, Trp, Tyr, 

Asp, Lys, Leu, lie, Val or Asn; 
at position 114 is Tyr, Cys, His, Set, Trp, Arg, or Leu; 
at position 115 is Leu, Asn, Val, Prq, Arg, Ala, His, 

Thr, Trp, or Met; 
at position 116 is Lys, Leu, Pro, Thr,\ Met, Asp, Val, 

Glu, Arg, Trp, Ser, Asn, His, Jf^la, Tyr, Phe, Gin, or 

lie; 

at position 117 is Thr, Ser, Asn, lie, VTrp, Lys, or Pro; 



Xaa at positidb 118 is Leu, Ser, Pro, Ala, Glu, Cys, Asp, or Tyr; 

Xaa at position\ll9 is Glu, Ser, Lys , Pro, Leu, Thr, Tyr, or Arg; 

Xaa at position \20 is Asn, Ala, Pro, Leu, His, Val, or Gin; 

Xaa at position 120. is Ala, Ser, lie, Asn, Pro, Lys, Asp, or Gly; 

Xaa at position 122\is Gin, Ser, Met, Trp, Arg, Phe, Pro, 

His, Ile\ Tyr, or Cys ; 

Xaa at position 123 isVAla, Met, Glu, His, Ser, Pro, Tyr, or Leu; 



wherein from 1 to 14\ amino acids can be deleted from 
the N-terminus and/orV from 1 to 15 amino acids can be 
deleted from the C-terminus of said human interleukin-3 
mutant polypeptidej^^^a^i^^j^s^Lerein from 4 to 44 of the 
amino acids desi^ated bv are different from the 

corresponding ^ino acic^ of nat^^ive (1-133) hiiman 
interleukin-3 ; 



R2 : 
L is' 

and said chime: 



s a hematopaie 



a linker capable or Linking Ri to ^2 ; 



by (methionine 
-1 

alanine ) ; and 



protein car 
0 , (alanine 



(c) harvesting said 

(d) transp 
into said patient. 



mting sai 




th factor; 



-onally be preceded 
-2 

{) , or \\(methionine 



red stem cells; and 
Ituxed stem cells 



21. A method for treatment of A patient 
having a hematopoietic disorder, comprisir^g the steps 
of; 



(a) removing stem cells frpm said patient or 

a donor; 

(b) culturing said stem cel^s with a selected 
growth medium comprising a chimera protein having the 
formula selected from the group consisting of: 
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R1-L-R2, R1-R2, R2-R1, Rl-L-Ri andRl-Rl 

wherein Ri is a hmtian interleukin-3 mutant 
polypeptide ofXsEQ ID NO: 4 



m 



10 



15 



20 



25 



30 



35 



wherein 

Xaa at position 3 isXSer, Lys, Gly, Asp, Met, Gin, or Arg 

Xaa at position 4 is Asn, His, Leu, lie, Phe, Arg, or Gin 

Xaa at position 5 is M*t, Phe, lie, Arg, Gly, Ala, or Cys 

Xaa at position 6 is lie, Cys, Gin, Glu, Arg, Pro, or Ala 

Xaa at position 7 is AspV Phe, Lys, Arg, Ala, Gly, Glu, 

Gin, Asn, ThA Ser or Val; 

Xaa at position 8 is^STu, Vn?R. Pro, Ser, Ala, His, Asp, 
Asn, gfln. Leu, \Val , o^j^ Gly; 



Xaa at position 



VVal, 
is He, Vkl, Ala, 



jeu, Gly, Trp, Lys, 







Phe, 


' Ser, 


or Ar^ 










Xaa 


at 


position 


10 


is 


He, 


gW' 


Val, 


Arg^ 


V. Ser, 


Phe, or Leu; 


Xaa 


at 


position 


11 


is 


Thr, 


Hi 5b, 


Gly, 


GlVi 


\Vrg, 


Pro, or Ala; 


Xaa 


at 


position 


12 


is 


His, 


ThrV 


Phe, 


GlA 


, VVg/ 


Ala, or Trp; 


Xaa 


at 


position 


b.3 


is 


Leu, 


Gly,\ 


Arg, 


Thr 




or Ala; 


Xaa 


at 


position 


14 


is 


Lys, 


Arg, 


XLeu, 


Gin 


GIM. 


Pro, Val or Trp; 


Xaa 


at 


position 


A 


is 


Gin, 


Asn, 


Leu, 


Pro 


Argv\ 


or Val; 


Xaa 


at 


position 


16^ 


Sis 


Pro, 


His, 


■mr. 


GlJ 


/ Asp,^ 


^Gln, Ser, Leu, or 



Lys ; 

Xaa at position 17 is F^o, Asp, Gl^ 
Xaa at position 18 is Leu," 

Xaa at position 19 is Pro, Leu, Gln,\ 

Xaa at position 20 is Leu, Val, Gly, 

Thr, Arg, Ala, Phe, lie ot Met; 



L)^u, or Gin; 
Gl\y, Ala, or Glu; 
or \ Glu; 
Glu\, Gin, 



Xaa at position 21 is Leu, Ala, Gly, Aten, Pro, Gin, or Val; 

Xaa at position 22 is Asp,. Leu, or Val; 

Xaa at position 23 is Phe, Ser, Pro, Tr^, or He; 

Xaa at position 24 is Asn, or Ala; 

Xaa at position 26 is Leu, Trp, or Arg; 

Xaa at position 27 is Asn, Cys, Arg, Leu,\His, Met, Pro; 

Xaa at position 28 is Gly, Asp, Ser, Cys, VAla, Lys, Asn, 

Thr, Leu, Val, Glu, Phe, Tyr, tie or Met; 
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Xaa 

Xaa 

5 Xaa 

Xaa 

Xaa 
10 Xaa 

Xaa 
Xaa 



15 



20 



25 



30 



35 



Xaa 
Xaa 
Xaa 

Xaa 

Xaa 
Xaa 

Xaa 
Xaa 
Xaa 
Xaa 
Xaa 
Xaa 
Xaa 
Xaa 
Xaa 
Xaa 
Xaa 

Xaa 
Xaa 



at positiWa 29 is 

CysS, Gin, 
at position 3.0 is 

Trp , alu , 
at position 3l\is 

Lys , As 
at position 32 i 

Gin, Lys 
at position 33 is 
at position 34 is 

Glu, 

at position 
at position 
Ser , 

at position 
at position 
at position 
Met; 

at position 40\i 

Asn, Liy\, 
at position 41 i 
at position 42 is 
His, Thr, 
at position 43 is 
at position 44 is 
at position 45 is 
at position 46 is 
at position 47 is 
at position 48 is 
at position 49 is 
at position 50 is 
at position 51 is 
at position 52 is 
at position 53 is 
His; 

at position 54 is 
at position 55 is 



s Leu, 

s Arg, 
His, 
Arg, 

A]J 
Asn i 
Leu, 
Glu, 
Ala, 
Phe, 
Asn, 
Arg, 
Ala, 
Val, 
Lys, 
Ser, 

Leu, 
Gin, 
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Tyr, Leu, Phe, Asp, Ala, 
Gly or Ser; 

Leu, Arg, Lys, Thr, Met, 
Ala or Pro; 

Phe, Val, Met, Leu, Thr, 

Ser, Ala, lie, Glu, His or Trp; 

Ser, Thr, Cys, Glu, Asn, 

Tyr, lie, Val or Gly; 

Val, Ser, Arg, Pro, or His; 

Cys, Arg, lie. His, Phe, 

Met, Val or Asn; 

Gly, Pro, Asn, His, or Asp; 

^sp, Tyr, Lys, Asn, 
Ph*^, Met or Gin; 

^Ser, Thr, or His; 

r, Ser, or Thr; 

GlV/ Pro, Lys, Ser, or 



il,\Thr, Gin, 



Leii^, or Gly; 
Gln,\ Glu, Arg, 
, Val ®r Lys; 



Ser, 






Gin, 


^JTal, 


or Cys ; 


Tyr, 


His, 


Led, 


Pro, 


or Arg; 


Ser, 


Pro, 


Tyr\ 


Asn, 


or Thr; 


Asn, 


Glu, 


Pro, 


^Lys, 


Arg, 


or Ser; 


His, 


Val, 


Arg, 


Vro, 


Thr, 


Asp, or lie; 


Tyr, 


Trp, 


Lys, 


Ster, 


His, 


Pro, or Val; 


Asn, 


Pro, 


Ser, 


OM Lys; 




Thr, 


Pro, 


His, 


LeV, 


Phe, 


or Ser; 


lie. 


Arg, 


Val, 


AsnV 


Glu, 


or Ser; 


Ala, 


Phe, 


Val, 


Gly A 


Asn, 


lie. Pro, or 



Val, Trp, Ser, lie, tt>he, Thr, or His; 
Ala, Pro, Thr, Glu, Arg, Trp, Gly, or 
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•war 

ri 



•iiS - 
:: •ST 



in 2 




Xaa at positid^i 56 is Asn, Leu, Val , 
Xaa at posit ion\ 57 is Ala, Met, Leu, 
Gln,\Trp, or Asn; 
5 Xaa at position 5^ is Ser, Glu, Met, 
Xaa at position 59\is Ala, Glu, Asp, 
Xaa at position 60 ks lie. Met, Thr, 
Xaa at position 61 i\ Glu, Lys , Gly, 
or 

10 Leu; 

Xaa at position ^^TIl^^^Sq^ , Val, Ala, 
Asp/ 

Xaa at positioi 
Xaa at positior 
15 Xaa at positioi 
Xaa at position^ 
Xaa at position 
Xaa at position 
Asn, 

20 Xaa at position 69 

Xaa at position 70 iJ 
Xaa at position 71 is 
Xaa at position 72 is Pr>su 
Xaa at position 73 is Leu, 

25 Xaa at position 74 is Ala, Lys, 

Xaa at position 7 5 is Thr, Asp, Cys, 
Ser ; 

Xaa at position 76 is Ala, Pro, Ser, 
Xaa at position 77 is Ala, Pro, Ser, 
30 Xaa at position 78 is Pro, Phe, Arg, 

Gly, lie or Leu; 
Xaa at position 79 is Thr, Asp, Ser, 
Xaa at position 80 is Arg, lie, Ser, 

Lys, His, Ala or Pro; 
35 Xaa at position 81 is His, Gin, Pro, 

Thr, Asn, Lys, Ser, Ala, 
Xaa at position 82 is Pro, Lys, Tyr, 



Trp, Pro, or Ala; 

Pro, Arg, Glu, Thr, 

Ala, His, Asn, Arg, or Asp; 

Leu, Ser, Gly, Thr, or Arg; 

Pro, Arg, Gly, Ala; 

Asp, Pro, Trp, Arg, Ser, Gin, 



Asn, Trp, Glu, Pro, Gly, or 

Thr, or Leu; 
Glu, Phe, Gly, or Arg; 
Asn, Met, Arg, lie, or Asp; 
y, Thr, Leu, Glu, or Arg; 
Trp, Arg, Val, or Lys; 
Arg, Asp, Glu, 

, lie. Met or Val; 
g, or Met; 
t, or Val; 



u. His, Asn, or 

, Gly, Asp, lie, or Met; 
Thi\, Phe, Leu, Asp, or His; 
Ser,\ Lys, His, Ala, 

Asn, yro, Ala, Leu, or Arg; 
Glu, lieu, Val, Gin, 

Arg, Va\L, Leu, Gly, 
Trp, Ph^, He or Tyr; 
Gly, Ile\ or Thr; 
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Xaa at 
Xaa at 



posit 
position' 



83 is lie, Val, Lys, Ala, or Asn; 

.84 is His, lie, Asn, Leu, Asp, Ala, 

Glu, >Gln, Ser, Phe, Met, Val, Lys, Arg, 

Xaa at position 8S\is He, Leu, Arg, Asp, Val, Pro, 



Gly, Se3 



'he, or His J 



Xaa at 
Xaa at 

Xaa at 
Xaa at 
Xaa at 



posit] 
positi 



ion 86 ia Lys, Tyr, Leu, His. 



Arg, He 



ion 87 isVspV Pro, Met, Lys, His, Thr 
Tyr, Glu, A^n, Ser, Ala, Gly, He, Leu 



posit 
posit 
posit 



ion 88 is GlV, Leu, Glu, Lys, Ser, Tyr 



Thr, 

Tyr or Pro; 
Gin, 

Ser, Gin, Pro; 
Val, 
or Gin; 
, or Pro; 



ion 89 is Asp\ or Ser; 



ion 90 is Trp, 



Leu , G] 



Xaa at position B\ 



; » TV T^\r 



Cys, Tyr, Thr, Met, Pro, 
Phe, or Gly; 

Phe, Ser, Trp, Gin, 



Tyi 



Xaa at 
Xaa at 

Xaa at 
Xaa at 

Xaa at 
Xaa at 
Xaa at 

Xaa at 
Xaa at 



posit 
posit 



lOD 



lOS 



HiJ 



:ion\ 



posit: 
position 
His, 
position 
position 
position 



?2 is Glu, Ser,\ 

T\ A -I « TV -*-/-r T.iro 



Ser, Ala, or Pr^ 
>5 is Arg, Thr, 
> is Lys, Asn, 



» -I 



98 
99 is 



Asp , Lys , 



jeu. He, 
?hr, Val, 
'"^-5, Ser, 



position 100 is Tyi 
positJ 



:ion 101 is Leu, 



Thr, Trp, or Met; 



Xaa at position 



102 is Lys, Leu, 



Glu, Arg, Trp, Ser, Asn 



Xaa at 
Xaa at 
Xaa at 
Xaa at 
Xaa at 
Xaa at 



He; 
position 
position 
position 
position 
position 
position 



103 is Thr, Ser, 

104 is Leu, Ser, 

105 is Glu, Ser, 

106 is Asn, Ala, 

107 is Ala, Ser, 

108 is Gin, Ser. 




His, He, Tyr, or Cys; 
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Xaa at positioii 109 is Ala, Met, Glu, His, Ser, Pro, Tyr, or Leu; 

wherein from 4 to 44 of the amino acids designated by 
Xaa are different from the corresponding native amino 
acids of (1-133\ human interleukin-3 ; 



R2 is a hematopoietic growth factor; 



ii 



•id * 



10 



15 



L is a linker capable of Linking Ri to ^2 ; 

and said chimera,xp5^ptetn>s^an additionally be preceded 

, . -1 -2 

by (methionin^f ) , (Alanine , or (methionine 

-1 

alanine ) ; and 

(cj) harvestiVig said \^lti!\red stem cells; and 
(a) transplanting saS-ck cuAtured stem cells 
into said patient, 



treatment 



20 



22 A A method fir 
having a hematrppoietic dilporder 
of; 



ot a patient 
, comprising the steps 



25 



(a) removing steii\ qells frort^ said patient or 

a donor; 

(b) culturing said\ stem cell^ with a selected 
growth medium comprising a chimera protein having the 
formula selected from the group consisting of: 



Rl-L~R2, R2-L-R1, R1-R2, R2-\R1, Rl-L-Ri and Rl-Rl 

3 0 wherein Ri is a human\ interleukin-3 mutant 

polypeptide of SEQ ID NO: 7 



wherein m is 0 or 1; Xaa at positiion 18 is Asn or lie; 
Xaa at position 19 is Met, Ala or\lle; Xaa at position 
35 20 is lie. Pro or Leu; Xaa at position 23 is lie, Ala 
or Leu; Xaa at position 25 is Thr pr His; Xaa at 
position 29 is Gin, Arg, Val or Lem; Xaa at position 32 
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Ha 
■■id « 

Hi 



10 



15 



20 



25 



30 



35 



is Leu, Ala, Asnlor Arg; Xaa at position 34 is Leu or 
Ser; Xaa at posinion 37 is Phe, Pro, or Ser; Xaa at 
position 38 is Asn or Ala; Xaa at position 42 is Gly, 
Ala, Ser, Asp or Tvsn; Xaa at position 45 is Gin, Val, 
or Met; Xaa at posAtion 4 6 is Asp or Ser; Xaa at 
position 49 is Met, \lle. Leu or Asp; Xaa at position 50 
is Glu or Asp; Xaa ak position 51 is Asn Arg or Ser; 
Xaa at position 55 is\Arg, Leu, or Thr; Xaa at position 
56 is Pro or Ser; Xaa ^t position 59 is Glu or Leu; Xaa 
at position 60 is Ala or Ser; Xaa at position 62 is 
Asn, Val or Pro; Xaa at\ position 63 is Arg or His; Xaa 
at position 65 is Val or\ Ser; Xaa at position 67 is 
Ser, Asn, His or Gly; X^La--a:tr-peaition 69 is Gin or 
Glu; Xaa at position 73 is Ala or Gly>vXaa at position 
76 is Ser, Ala or Pyo; Xaa\ at position 79\is Lys, Arg 



or Ser; Xaa at posd 



at position 85 is Leu or Val; Xaa at position 87 is 



is Leu, Glu, VaJ\ or Trp; Xaa 




Leu, Ser, Trp; Xaa 
position 91 is Ala 
Ser; Xaa at positio^ 
98 is His, lie, or 
Arg; Xaa at position> 
position 105 is Asn o\ 
Glu or Leu; Xaa at pos^ 
position 116 is Lys, Val 
117 is Thr or Ser; Xaa at^ 
His; Xaa at position 123 is' 
proviso that from four to forty-f^ 
designated by Xaa are different f] 
amino acids of native human interlfeukin 



or Trp; Xaa at 
ion 93 is Pro or 
aa at position 
0 0 is Lys or 
t ; Xaa at 
n 109 is Arg, 
In; Xaa at 
t position 
n. Gin, or 
the 

ino acids 
esponding 



R2 is a hematopoietic growth factor 



L is a linker capable of Linking Ri to R2 ; 

and said chimera protein can additionally be preceded 

-1 -1 \ -2 

by (methionine ) , (alanine ) , or (methionine 

-1 

alanine ) ; and 
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(c) haiWesting said cultured stem cells; and 

(d) trar^splanting said cultured stem cells 
into said patient 

23 . A metliod for treatment of a patient 
having a hematopoieti^c disorder, comprising the steps 
of ; 



10 



■iirsT 

■133 « 

'•r|s= 

SI 



ml 



ilj 



f1 

mi 



15 



20 



25 



30 



35 



(a) removing a^tem cells from said patient or 

a donor; 

(b) culturing s)aid stem cells with a selected 
growth medium comprising a\ chimera protein having the 
formula selected from the group consisting of: 

R1-L-R2, R2-L-R1, R1-R2, A2-RI, Rl-L-Ri and Rl-Rl 



wherein is a humaV 
polypeptide of SEQ^ ID NO: 8 



Inter leukin-3 mutant 



wherein m is 0 orll; n is 0 or IX p is) 
position 4 is Asn \or lie; Xaa at positi 
or lie: Xaa at posa.tion 6 is lie, )Pro o: 
position 9 is lie, Via or Leu; Xaa\at pc 
Thr or His; Xaa at position lb is GXn, 
Xaa at position 18 is 
position 20 is Leu or 

Pro, or Ser; Xaa at position 24 is Asj 
position 28 is Gly, Ala, Se^>-.-A£p-<)r 
position 31 is Gin, Val, or Met; Xaa 



P or 1; Xaa at 
5 is Met, Ala 

^u; Xaa at 
on 11 is 
al or Leu; 
a at 
is Phe, 
Xaa at 
t 

n 32 is 



at\ po 

Asp or Ser; Xaa at position 3 5 is Met, ile, Leu\or Asp; 
Xaa at position 36 is Glu or Asp; Xaa atXposition 37 is 
Asn, Arg or Ser; Xaa at position 41 is Ar^, Leu, or 
Thr; Xaa at position 42 is Pro or Ser; Xa^ at position 
45 is Glu or Leu; Xaa at position 46 is Ala or Ser; Xaa 
at position 48 is Asn, Val or Pro; Xaa at pbsition 49 
is Arg or His; Xaa at position 51 is Val or ^er; Xaa at 
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position 53 \s Ser, Asn, His or Gly; Xaa at position 55 
is Gin or Glu\ Xaa at position 59 is Ala or Gly; Xaa at 
position 62 is\ser, Ala or Pro; Xaa at position 65 is 
Lys, Arg or Ser\ Xaa at position 67 is Leu, Glu, or 
Val; Xaa at position 68 is Leu, Glu, Val or Trp; Xaa 
at position 71 is\Leu or Val; Xaa at position 73 is 
Leu, Ser or Trp; Xaa at position 74 is Ala or Trp; Xaa 
at position 77 is Ala or Pro; Xaa at position 79 is Pro 
or Ser; Xaa at ppsd^ion 81 is His or Thr; Xaa at 
position 84 isT^is, lienor Thr; Xaa at position 86 is 
Lys or Arg; Kaa at poWtioia 87 is Asp, Ala or Met; Xaa 
at position/91 is Asn Vr GluV Xaa at position 95 is 
Arg, Glu, L5u; Xaa at ^sitioris.98 Thr or Gin; Xaa at 
position 10 2 is Lys, Vai, Trp o\ Ser; Xaa at position 
103 is Thr Dr Ser; Xaa at positicA 106 is Asn, Gin, or 



His; Xaa at 
proviso that 



position 109 \.s Ala or\Glu; with the 
from four to \f orty-f oim of the amino acids 
designated bV Xaa are different fror|\^ corresponding 
amino acids Af native ( 15-r25) human \a^terleukin-3 ; 



R2 iJ5 a hematopoietic grow :h\ tact or ; 

L is aXlinker capable of iJinkMg Ri to ^2 ; 

and said chimera p^tein can aidditi6nall])A be preceded 

-1 X -1 \ / ^-^ . -2 

by (methionine ) , (alanine ) ,\ 01/ (methionine 

-1 

alanine ) ; and 

(c) harvesting said cultured stem\cells; and 

(d) transplanting said Ipultured stem cells 
into said patient. 



24. The method according to claim 1 wherein 
Rl is selected from the group consisting of: 



Asn Cys Ser lie Met lie Asp Glu lie lie His His Leu Lys 
Arg Pro Pro Ala Pro Leu Leu Asp Pro Aten Asn Leu Asn Ala 
Glu Asp Val Asp lie Leu Met Glu Asn A3n Leu Arg Arg Pro 
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/ ,T TT=.n T^7«? Ser Leu Gin Asn 

T „ rin Ala Phe Asn Arg Ala Val Lys ber u 
Leu Glu Aja ^ys 

Ma ser Ala IlV Glu Ser ^.^ 
Gly W 1 Olu P.e Ar. A.. Lys Leu T.r 
^e Zl Z ZZ Z Olu Asn Ala Gin Ala Gin Gin SB. 
ID N0:9; 

ACT. r\n He He His His Leu Lys 
.sn Cys ser He Met ^e G u XI 

..o pro Asn pro .au .sp 
Glu Asp Met ASP He Le\i Met 

-■^ T He - - - -° 

ftla ser Ala He Glu^er X „g His Pro He His 

- pro .eu Ala T.r/A a aW PrX^r ^ 
lie Lys ASP Oly Aspj Trp A^ ^ 

15 phe Tyr Leu Lys 
ID NO:10; 



10 



20 



25 



Asn Cys Ser He Met 
Val Pro Pro Ala Pro 
Glu Asp Met ASP He L 
Asn Leu Glu Ala Phe As 
Ala ser Ala He Glu Se 
Leu pro Leu Ala Thr Ala 
He Lys ASP Gly Asp Trp 
Phe Tyr Leu Lys Thr Leu Gl 
ID N0:11; 



I A^ S< 



Gil 
f Ale 
; Leu 
i Pro 



\ Asr 
L\val lV 

3 A3] 



His His Leu Lys 
Asn Leu Asn Ser 
\Leu Arg Arg Pro 
ger Leu Gin Asn 
Leu Pro Cys 
I pro He His 
Ar^ Lys Leu Thr 
AlA 



30 



35 



Asn cys ser Asn Met 
Gin Pro Pro Leu Pro 
Glu Asp Gin Asp He 
Asn Leu Leu Ala Phe 
Ala ser Ala He Glu 
Leu Pro Leu Ala Thr 
He Lys Asp Gly Asp 
Phe Tyr Leu Lys Thr 
ID N0:12; 



He Asp Glu He' 
Leu Leu Asp Phe 
Leu Met Glu Arg Asn 
val Arg Ala Val iVs 
Ser He Leu Lys Ain 
Ala Ala pro Thr Ai 
Trp Asn Glu Phe Ari 
Leu Glu Asn Ala Gli 



rhr 
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30 
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Asn Cys Ser Asn 
Gin Pro Pro Leu 
Glu Asp Gin Asp 
Asn Leu Glu Ser 
Ala Ser Ala lie 
Leu Pro Leu Ala 
lie Lys Asp Gly 
Phe Tyr Leu Lys 
ID N0:13; 
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lie Asp Glu lie lie Thr 
Leu Leu Asp Phe Asn Asn 
Leu Met Glu Arg Asn Leu 
Arg Ala Val Lys Asn 
^r lie Leu Lys Asn Leu 
Ala Ala Pro Thr Arg His 
Trg) Asn Glu Phe Arg Arg 
LeuXGlu Asn Ala Gin Ala 



His 
Leu 
Arg 

Leu 
Leu 
Pro 
Lys 
Gin 



Leu 
Asn 
Leu 
Glu 
Pro 
lie 
Leu 
Gin 



Lys 
Gly 
Pro 
Asn 
Cys 
His 
Thr 
SEQ 



Leu Asp 



aa 



Asn Cys Ser Asn Met I 
Gin Pro Pro Leu Pro 
Glu Asp Gin Asp lie Leu Met\Glu 
Asn Leu Leu Ala Phe fVal Arg 
Ala Ser Ala He Glu 
Leu Pro Leu Ala Thr 
He Lys Asp Gly Asp 
Phe Tyr Leu Lys Thr 
ID N0:14; 



Ser He 



ila Ala P^o Thr 
rrp Asn Glu Phe A^ 
beu Glu AsrA Ala G 



He He Thr His Leu Lys 
^he Asn Asn Leu Asn Gly 
Asn Leu Arg Thr Pro 
Val\Lys His Leu Glu Asn 
Leu Lys ^n Leu Leu Pro Cys 
His Pro He His 
Arg Lys Leu Thr 
nWAla Gin Gin SEQ 



Asp Glu me I lie T 



LeuXLeu Asp Pr 



Ala Vaj 



Asn Cys Ser Asn Met II) 
Gin Pro Pro Leu Pro 

Glu Asp Gin Asp He Leu Met Glu As\ 
Asn Leu Glu Ala Phe Asn Ai 
Ala Ser Gly He Glu Ala Ile^ 
Leu Pro Ser Ala Thr Ala Ala Pro Ser 
He Lys Ala Gly Asp Trp Gin Glu Phe 
Phe Tyr Leu Lys Thr Leu Glu Asn Ala 
ID N0:15; 



r His Leu Lys 
n AsVi Leu Asn Gly 
/sn Lei\ Arg Arg Pro 
ys Ser\Leu Gin Asn 
Asn Leu iGln Pro Cys 
Arg His Pro He He 
rg Arg Ays Leu Thr 
In Ala Gin Gin SEQ 



Asn Cys Ser Asn Met He Asp Glu He lite Thr His Leu Lys 
Gin Pro Pro Leu Pro Leu Leu Asp Phe Ask Asn Leu Asn Gly 
Glu Asp Gin Asp He Leu Met Glu Asn Asri Leu Arg Arg Pro 
Asn Leu Glu Ala Phe Asn Arg Ala Val Lys\ Ser Leu Gin Asn 
Ala Ser Gly He Glu Ala He Leu Arg AsnlLeu Val Pro Cys 
Leu Pro Ser Ala Thr Ala Ala Pro Ser Arg Wis Pro He Thr 
He Lys Ala Gly Asp Trp Gin Glu Phe Arg Arg Lys Leu Thr 
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Hi 



in I 



10 



15 



20 



25 



30 



ID N0:16; 

Asn Cys Ser A^n Mel 

Gin Pro Pro Leai Pro 

Glu Asp Gin As A lie 

Asn Leu Glu Ala\phe 

Ala Ser Ala lie \5lu 

Leu Pro Leu Ala l\lar 

lie Lys Asp Gly A^ 

Phe Tyr Leu Val Thi 
ID N0:17; 



Asn Cys Ser 



Glu 
Asp 
Glu 
Ala 
Leu 
Pro 
Glu 
Gin 



Asn Leu Glu 



i(sn 


Met 


Me 


:iieu 


Pro 


L^u 


i ^sp 


He 


LeV 


Ala 


Phe 


Asn^ 


iVe 


Glu 


Ser 


Aj\a 


Thr 


Ala 


GlV 


Asp 


Trp 


Val> 


I Ser 


Leu 



Ala 


Gin 


Ala 


Gin 


Gin 


SEQ 


He 


He 


Thr 


His 


Leu 


Lys 


Phe 


Asn 


Asn 


Leu 


Asn 


Gly 


Asn 


Asn 


Leu 


Arg 


Arg 


Pro 


Val 


Lys 


Ser 


Leu 


Gin 


Asn 


Lys 


Asn 


Leu 


Leu 


Pro 


Cys 


Thr 


Arg 


His 


Pro 


He 


His 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Ala 


Gin 


Glu 


Gin 


Gin 


SEQ 


He 


He 


Thr 


His 


Leu 


Lys 


Phe 


Asn 


Asn 


Leu 


Asn Gly 


A^n 


Asn 


Leu 


Arg 


Arg 


Pro 


Val 


Lys 


Ser 


Leu 


Gin 


Asn 


sLys 


^ Asn 


Leu 


Leu 


Pro 


Cys 


IShr 


Arg 


His 


Pro 


He 


His 




Arg 


Glu 


Lys 


Leu 


Thr 




Gin 


Glu 


Gin 


Gin 


SEQ 




ID N0:18; 

Asn Cys Ser Asn Mel 
Gin Pro Pro Leu Pro 
Glu Asp Gin Asp He Lei 
Asn Leu Glu Ala Phe Asn Arg Al* 
Ala Ser Gly He Glu Ala He Leu 
Leu Pro Ser Ala Thr Ala Ala Pro 
He Lys Ala Gly Asp Trp Gin Glu 
Phe Tyr Leu Val Thr Leu Glu Gin 
ID N0:19; 



e lAe Thr His Leu Lys 
Phe Asn Asn Leu Asn Gly 
Asn AsnXLeu Arg Arg Pro 
Val Lys \ser Leu Gin Asn 
Arg Asn I^eu Gin Pro Cys 
er Arg H^s Pro He He 
e Arg Glu Lys Leu Thr 
Ala Gin Gl\ Gin Gin SEQ 



Asn 


Cys 


Ser 


Asn 


Met 


He 


Asp 


Glu 


35 Gin 


Pro 


Pro 


Leu 


Pro 


Leu 


Leu 


Asp 


Glu 


Asp 


Gin 


Asp 


He 


Leu 


Met 


Glu 


Asn 


Leu 


Glu 


Ala 


Phe 


Asn 


Arg 


Ala 



He 


Thr 


His 


Leu 


Lys 


!Asn 


Asn 


Leu 


Asn 


Gly 


Asn 


Leu 


Arg 


Arg 


Pro 


lVs 


Ser 


Leu 


Gin 


Asn 
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;ly lie Glu Ala lie Leu Arg Asn Leu Val Pro Cys 
Sfer Ala Thr Ala Ala Pro Ser Arg His Pro lie Thr 
AlX Gly Asp Trp Gin Glu Phe Arg Glu Lys Leu Thr 
Leu Val Thr Leu Glu Gin Ala Gin Glu Gin Gin SEQ 



;20; 



m 

IV. 3 



10 



15 



Asn Cys 
Gin Pro 
Glu Asp 
Asn Leu 
Ala Ser 
Leu Pro 
lie Lys 
Phe Tyr 
ID NO 



Ser Asn\Met lie Asp Glu lie lie Thr His Leu 
Pro Leu V^o Leu Leu Asp Phe Asn Asn Leu Asn 
Gin Asp me Leu Met Glu Asn Asn Leu Arg Arg 
Glu Ala PAe Asn Arg Ala Val Lys Ser Leu Gin 
Gly lie Gli\ Ala lie Leu Arg Asn Leu Val Pro 
Ser AjL^rTTEi^Ala Ala Pro Ser Arg His Pro lie 
Ala/Gly Asp tt^rp^^S;^^ Glu Phe Arg Glu Lys Leu 
Leu Val Ser Lteu GluNnis Ala Gin Glu Gin Gin 



21: 



Lys 
Gly 
Pro 
Asn 
Cys 
Thr 
Thr 
SEQ 







Asn 


Cys 


Se: 


He 


Met 


Ile\ 


Asp 


GlU 


Ilk 


He 


His 


His 


Leu 


Lys 


m 




Arg 


Pro 


Pro 


\ Ala 


Pro 


Leu 


Uieu 


AsA^ 


yPro 


NAsn 


Asn 


Leu 


Asn 


Ala 






Glu 


Asp 


Val 


\asp 


He 


Leu 


Met 


Glu\ 


Arg 


A^ 


Leu 


Arg 


Leu 


Pro 


m 3 


20 


Asn 


Leu 


Glu Ser 


Phe 


Val 


Alrg 


Ala ^ 


ivil 


Lys 


Asn 


Leu 


Glu 


Asn 


Si; .'i;': 




Ala 


Ser 


Ala iVe 


Glu 


Ser 


11^ 


Leu 


Lya 


Asn 


Leu 


Leu 


Pro 


Cys 






Leu 


Pro 


Leu AlV 


Thr 


Ala 


AlA 


Pro 


rhr 


\Arg 


His 


Pro 


He 


His 






He 


Lys 


Asp Gly 


\Asp 


Trp 


Asn 


\G1u 


Phe 


Arg 


Arg 


Lys 


Leu 


Thr 






Phe 


Tyr 


Leu Lys 


Thr 


Leu 


Glu 


Asn j 


Ala 


cVn 


Ala 


Gin 


Gin 


SEQ 




25 


ID NO:22; 

























30 



35 



Asn Cys 
Arg Pro 
Glu Asp 
Asn Leu 
Ala Ser 
Leu Pro 
He Lys 
Phe Tyr 
ID NO 



Ser He Met He Asp Gib He He ^is His Leu Lys 
Pro Asn Pro Leu Leu Asn Pro Asn Asn Leu Asn Ser 
Met Asp He Leu Met GluXArg Asn L4u Arg Thr Pro 
Leu Ala Phe Val Arg Ala Val Lys Hik Leu Glu Asn 
Ala He Glu Ser He Leu Bys Asn Leu\Leu Pro Cys 
Leu Ala Thr Ala Ala Pro Tljir Arg His Pi;x) He His 
Asp Gly Asp Trp Asn Glu Ph)e Arg Arg Lys Leu Thr 
Leu Lys Thr Leu Glu Asn Alk Gin Ala Gin Gin SEQ 



23 



Asn Cys Ser He Met He Asp Glu He kle His His Leu Lys 
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Val ProXsro Ala Pro Leu Leu Asp Ser Asn Asn Leu Asn 
Glu Asp M^t Asp lie Leu Met Glu Arg Asn Leu Arg Leu 
Asn Leu Lei^ Ala Phe Val Arg Ala Val Lys Asn Leu Glu 
Ala Ser Ala\lle Glu Ser lie Leu Lys Asn Leu Leu Pro 
Leu Pro Leu Ala Thr Ala Ala Pro Thr Arg His Pro lie 
lie Lys Asp gW Asp Trp Asn Glu Phe Arg Arg Lys Leu 
Phe Tyr Leu Lya,^ Thr Leu Glu Asn Ala Gin Ala Gin Gin 
ID NO:24; 



Ser 
Pro 
Asn 
Cys 
His 
Thr 
SEQ 



10 



15 



20 



25 



Met 


Ala 


Asn 


Cys 


S^ 


Asn 


Met 


He 


Asp 


Glu 


He 


He 


Thr 


His 


Leu 


Lys 


Gin 


Pro 




Jiieu 


Pro 


Leu 


Leu 


Asp 


Phe 


Asn 


Asn 


Leu 


Asn 


Gly 


Glu 




Gin 


NAsp 


^e 


Leu 


Met 


Glu 


Asn 


Asn 


Leu 


Arg 


Arg 


Pro 


Asri 


Leu 


Glu 


Ala. 


Ph^ 


Asn 


Arg 


Ala 


Val 


Lys 


Ser 


Leu 


Gin 


Asn 


Alk 


Ser 


Gly 


I]\e 


Glu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leb 


Pro 


Ser 


AlA 


Thr 


Alk^ 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


He 


life 


Lys 


Ala 


Gly 


Vsp 


Tr\ 


\ln 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phi 


Tyr 


Leu 


Val 


Thr 


Leu 


yGiu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


SEQ 


ID V 


10:25; 





















Met 
Leu 
Asn 
Arg 
Gin 
Pro 
He 
Leu 
Gin 



Ala 

Lys 
Gly 
Pro 
Asn 
Cys 
Thr 
Thr 
SEQ 



Asn 
Gin 
Glu 

Asn Leu 
Ala Ser Gl> 
Leu Pro Ser 
He Lys Ala Gly 



Met 
Pro 
He L,\ 
Phe As^ 
Glu Ala\ II 
Thr Ala 



Glu He 
sp Phe 
Glu Asn 
Alk\val 
LeuXArg 
a Pro Ser 
Glu Phe 



Phe Tyr Leu Val Thr Leu G^u Gin Al\ 
ID NO:26; 



30 



35 



Met Ala Asn Cys Ser Asn Met He Asp\Glu He II 
Leu Lys Gin Pro Pro Leu Pro Leu Leu Asp Phe 
Asn Gly Glu Asp Gin Asp He Leu Met C^u Asn 
Arg Pro Asn Leu Glu Ala Phe Asn Arg A3^a Val 
Gin Asn Ala Ser Gly He Glu Ala He Le^ Arg 
Pro Cys Leu Pro Ser Ala Thr Ala Ala Pro\ Ser 
He Thr He Lys Ala Gly Asp Trp Gin Glu \Phe 
Leu Thr Phe Tyr Leu Val Ser Leu Glu His ^la 



Gin SEQ in NO:27; 
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Met 
Leu 
Asn 
Leu 
Glu 
Pro 
He 
Leu 
Gin 



Ala 
Lys 
Ala 
Pro 
Asn 
Cys 
His 
Thr 
SEQ 



:ys Ser He Met He Asp Glu He II 



Asn 
Arg 

Glu A^ Val Asp He Leu Met Glu Arg As 
Asn Le\\ Glu Ser Phe Val Arg Ala Val 
Al 
Leu 

He Lys A^ Gly Asp Trp Asn Glu Phe 
Phe Tyr Lei\ Lys Thr Leu Glu Asn Ala 
ID NO: 28 



ro Pro Ala Pro Leu Leu Asp Pro 



La Ser NAla He Glu Ser He Leu Lys 



Pro 



2U Ala Thr Ala Ala Pro Thr 



e 

Asn 
n 

Lys 
Asn 
Arg 
Arg 
Gin 



His 
Asn 
Leu 
Asn 
Leu 
His 
Arg 
Ala 



His 
Leu 
Arg 
Leu 
Leu 
Pro 
Lys 
Gin 



Met 
Leu 
Asn 
Thr 
Glu 
Pro 
He 
Leu 
Gin 

Met 
Leu 
Asn 
Leu 
Glu 
Pro 
He 
Leu 
Gin 



Ala 
Lys 
Ser 
Pro 
Asn 
Cys 
His 
Thr 
SEQ 

Ala 
Lys 
Ser 
Pro 
Asn 
Cys 
His 
Thr 
SEQ 



Asn Cy^s Ser 11^ M^ 
Arg 

Glu Abp Met Asp ^le 
Asn L^u Leu Ala 
Ala 

Leu Pr<^ Leu Ala Th: 
He Lys\Asp Gly Asp 
Phe Tyr \ieu Lys Thr 
ID NO: 29 



Ala He GM 



Pro Pro Aia Pro 
Asp Met Aspv He 



Asn Cys SerNjIe Met 
Val 
Glu 

Asn Leu Leu Ala 
Ala Ser Ala He Gl\ 
Leu Pro Leu Ala Thr 
He Lys Asp Gly Asp 
Phe Tyr Leu Lys Thr 
ID NO:30; 




Met Ala Asn 
Leu Lys Arg 
Asn Ala Glu 
Leu Pro Asn 
Glu Asn Ala 



Cys Ser He Met He Asp Gld He He His His 
Pro Pro Ala Pro Leu Leu Asp\pro Asn Asn Leu 
Asp Val Asp He Leu Met Glu Arg Asn Leu Arg 
Leu Glu Ser Phe Val Arg Ala Val Lys Asn Leu 
Ser Gly He Glu Ala He Leu Aig Asn Leu Gin 
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Arg His Pro 
Arg Glu Lys 
Gin Glu Gin 




Met Ala Asn Cys Ser He Met He Asp GlVi He He His His 
Leu Lys Val Pro Pro Ala Pro Leu Leu AsA Ser Asn Asn Leu 
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Asn Ser Glu Asp ket Asp lie Leu Met Glu Arg Asn Leu Arg 
Leu Pro Asn Leu lVi Ala Phe Val Arg Ala Val Lys Asn Leu 
Glu Asn Ala Ser GlV He Glu Ala He Leu Arg Asn Leu Val 
Pro Cys Leu Pro SerNAla Thr Ala Ala Pro Ser Arg His Pro 
He Thr He Lys Ala Qly Asp Trp Gin Glu Phe Arg Glu Lys 
Leu Thr Phe Tyr Leu Thr Leu Glu Gin Ala Gin Glu Gin 

Gin SEQ ID NO:35; 



:P 5 

mi 
m s 



10 



15 



20 



25 



Met Ala Asn Cys Ser He 
Leu Lys Arg Pro Pro Asn 
Asn Ser Glu Asp Met Asp 
Thr Pro Asn Leu Leu Ala 
Glu Asn Ala Ser Gly II 
Pro Cys Leu Pro Ser A 
He Thr He Lys Ala 
Leu Thr Phe Tyr Leu 
Gin SEQ ID NO: Sen- 



ile Asp Glu He He His His 
Leu Leu Asp Pro Asn Asn Leu 
Leu Met Glu Arg Asn Leu Arg 
Arg Ala Val Lys His Leu 
Leu Arg Asn Leu Val 
ro Ser Arg His Pro 
GPbi Phe Arg Glu Lys 
1 Ser Leu\Glu HisW^la Gin Glu Gin 



Glu 

a Thr A^a Ale 
y Asp Tr* Gin 



Met He Aasp Glu il 



Met Ala Asn Cys Ser II 

Leu Lys Val Pro Pro Ala\Pro Leu LeV Asp S! 
Asn Ser Glu Asp Met Asp 

Leu Pro Asn Leu Leu Ala p\e Val Arg\Ala ^/al 
Glu Asn Ala Ser Gly He Gl 
Pro Cys Leu Pro Ser Ala Thr ^ 
lie Thr He Lys Ala Gly Asp Trp 
Leu Thr Phe Tyr Leu Val Ser Leu Glu Hi\s Ala 
Gin SEQ ID NO: 37; ^ 



.a He 
Ala 



jeu 



He His His 

Asn Asn Leu 
Asn Leu Arg 
,ys Asn Leu 
sn Leu Val 
g His Pro 
Phe AJ[g Glu Lys 
Glu Gin 



^rg 



5er 



Met Ala Asn Cys Ser He 
30 Leu Lys Arg Pro Pro Asn 
Asn Ser Glu Asp Met Asp 
Thr Pro Asn Leu Leu Ala 
Glu Asn Ala Ser Gly He 
Pro Cys Leu Pro Ser Ala 
35 He Thr He Lys Ala Gly 
Leu Thr Phe Tyr Leu Val 
Gin SEQ ID NO:38; 



Met He Asp Glu\lle lie] 
Pro Leu Leu Asp Vro Asn 
He Leu Met Glu Arg Asn 
Phe Val Arg Ala vkl Lys 
Glu Ala He Leu Ana Asn 
Thr Ala Ala Pro Set Arg 
Asp Trp Gin Glu Phd Arg 
Thr Leu Glu Gin Ala\Gln 



Met 
Leu 
Asn 
Leu 
Glu 
Pro 
He 
Leu 
Gin 



Ala 
Lys 
Ala 
Pro 
Asn 
Cys 
Thr 
Thr 
SEQ 



Asn C^s Ser He Met He Asp Glu He He His His 
Arg Pr\ Pro Ala Pro Leu Leu Asp Pro Asn Asn Leu 
Glu AspXval Asp He Leu Met Glu Arg Asn Leu Arg 
Asn Leu CSlu Ser Phe Val Arg Ala Val Lys Asn Leu 
Ala Ser G\y He Glu Ala He Leu Arg Asn Leu Val 
Leu Pro Seir Ala Thr Ala Ala Pro Ser Arg His Pro 
He Lys AlaXcly Asp Trp Gin Glu Phe Arg Glu Lys 
Phe Tyr Leu Val Ser Leu Glu His Ala Gin Glu Gin 
ID NO:39; 



Met Ala Asn Cys Ser I 
Leu Lys Arg Pro Pr 

Asn Ala Glu Asp Val Asp i^B Leu M 
Leu Ser Asn Leu /Glu 



Glu Asn Ala Ser 
Pro Cys Leu Pro 
He He He Lys 
Leu Thr Phe Tyr 
Gin SEQ ID NO: 40 



He Asp Glu He He His His 
Leu Asp Pro Asn Asn Leu 
Asp Arg Asn Leu Arg 
Arg'^la Val Lys Asn Leu 
Ala IleVLeu Arg Asn Leu Gin 
Thr\Ala Ala \ro\Ser Arg His Pro 

•he Arg Glu Lys 
a Gin Glu Gin 



Ala >Pro Le 



Ser Phe Val 



Gly He Gl 
Ser Ala 

Ala Gly AspVrrp Gin d|u 



jeu Val Thr Aeu Glu G] 



He Met IlA Asp Glj 



VAla Pro SerXLeu hsk 



He Leu Met Glu Aaf-g Asn Leu Arg 



la He His His 
_o Asn Asn Leu 



Phe Val AVg 



^la Val Lys Asn Leu 
^Leu ArgyAsn Leu Gin 



Met Ala Asn Cys Se 
Leu Lys Arg Pro Pro 
Asn Asp Glu Asp Met l^r 
Leu Pro Asn Leu Glu Se 
Glu Asn Ala Ser Gly He 
Pro cys Leu Pro Ser Ala Th^^^la>a:^ Pro Ser W His Pro 
He He He Lys Ala Gly Asp Trp Gln\ Glu Phe Arg Glu Lys 
Leu Thr Phe Tyr Leu Val Thr Leu Glu\Gln Ala G5^n Glu Gin 
Gin SEQ ID N0:41; 

Met Ala Asn Cys Ser He Met He Asp Glu He He His His 
Leu Lys Arg Pro Pro Ala Pro Leu Leu Asb Pro Asn Asn Leu 
Asn Asp Glu Asp Met Ser He Leu Met GlA Arg Asn Leu Arg 
Leu Pro Asn Leu Glu Ser Phe Val Arg Ala\ Val Lys Asn Leu 
Glu Asn Ala Ser Gly He Glu Ala He LeuWg Asn Leu Gin 
Pro Cys Leu Pro Ser Ala Thr Ala Ala Pro feer Arg His Pro 
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He He He lVs Ala Gly Asp Trp Gin Glu Phe Arg Glu Lys 
Leu Thr Phe xX Leu Val Thr Leu Glu Gin Ala Gin Glu Gin 
Gin SEQ ID N0:4\ 



Ala Asn Cys ^er He 
Lys Arg Pro Pro Ala 
Ala Glu Asp Val Asp 
Pro Asn Leu Glu\ Ser 
Asn Ala Ser Gly Vie 
Cys Leu Pro Ser Ala 
He He Lys Ala G^ 
Thr Phe Tyr 
SEQ ID NO 



Met 
Leu 
Asn 

Leu 
Glu 
Pro 
He 
Leu 
Gin 

Met 
Leu 
Asn 
Leu 
Glu 
Pro 
He 
' Leu 
Gin 



Met Ala Asn Cys 
Leu Lys Arg Pro 
Asn Asp Glu Asp 
Leu Pro Asn Leu 
Glu Asn Ala Ser 



Met 
Pro 
He 
Phe 
Glu 
Thr 
Asp 



He 
Leu 
Leu 
Val 
Ala 
Ala 
Trp 



Asp 
Leu 
Met 
Arg 
He 
Ala 
Gin 



Glu 
Asp 
Asp 
Ala 
Leu 
Pro 
Glu 



He 
Pro 
Arg 
Val 
Arg 
Ser 
Phe 




He 
Asn 
Asn 
Lys 
Asn 
Arg 
Arg 
Gin 



His 
Asn 
Leu 
Asn 
Leu 
His 
Glu 
Glu 



His 
Leu 
Arg 
Leu 
Gin 
Pro 
Lys 
Gin 



He 
Asn 
Asn 
Lys 
Asn 
Arg 
Arg 
Gin 



His 
Asn 
Leu 
Asn 
Leu 
His 
Glu 
Glu 



His 
Leu 
Arg 
Leu 
Gin 
Pro 
Lys 
Gin 



He His His 
Asn Asn Leu 
Asn Leu Arg 
Lys Asn Leu 
Asn Leu Gin 



Pro Cys Leu Pro Ser Ala Thr Ala AlA Pro Ser Arg His Pro 

He He He Lys Ala Gly Asp Trp Gln\ Glu Phe Arg Glu Lys 

Leu Thr Phe Tyr Leu Val Thr Leu Glu ^Gln Ala Gin Glu Gin 
Gin SEQ ID NO:45; 

Met Ala Tyr Pro Glu Thr Asp Tyr Lys aW Asp Asp Asp Lys 
Asn Cys Ser He Met He Asp Glu He 11^ His His Leu Lys 
Arg Pro Pro Ala Pro Leu Leu Asp Pro Ask Asn Leu Asn Ala 



C-2790/5 















111 














Glu 


Asp 


Val 


Asfo 


He 


Leu 


Met 


Glu 


Arg 


Asn 


Leu 


Arg 


Leu 


Pro 


Asn 


Leu 


Glu 


Ser\ 


Phe 


Val 


Arg 


Ala 


Val 


Lys 


Asn 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


He 


^lu 


Ala 


He 


Leu 


Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Ala 


Pro 


Ser 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly A^ 


Trp 


Gin 


Glu 


Phe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


Thir 


Leu 


Glu 


Gin 


Ala 


Gin 


Glu 


Gin 


Gin 


SEQ 


ID NO:46; 

























5« 



ill f 
IP: 3 



10 



15 



20 



25 



Met 


Ala 


Tyr 


Pro 


Glu 


Thr 


Asp 


Tyr 


Lys 


Asp 


Asp 


Asp 


Asp 


Lys 


Asn 


Cys 


Ser 


He 


Met 


lie 


Asp 


Glu 


He 


He 


His 


His 


Leu 


Lys 


Arg 


Pro 


Pro 


Asn 


Pro 


Leu 


Leu 


Asp 


Pro 


Asn 


Asn 


Leu 


Asn 


Ser 


Glu 


Asp 


Met 


Asp 


He 


Leu^ 


yMet 


Glu 


Arg 


Asn 


Leu 


Arg 


Thr 


Pro 


Asn 


Leu 


Leu 


Ala 


Phe 






Ala 


Val 


Lys 


His 


Leu 


Glu 


Asn 


Ala 


Ser 


Gly 


He 


Glu 


Ala 


lue 




Arg 


Asn 


Leu 


Gin 


Pro 


Cys 


Leu 


Pro 


Ser 


Ala 


Thr 


Ala 


Alya 


Pro 


NSer 


Arg 


His 


Pro 


He 


He 


He 


Lys 


Ala 


Gly 


ksp 


Trp 


gA 


Glu 


PHfe 


Arg 


Glu 


Lys 


Leu 


Thr 


Phe 


Tyr 


Leu 


Val 


CThr 


Leu 


Glu\ 


.Gin 


Ala 


^In 


Glu 


Gin 


Gin 


SEQ 


ID NO: 47; and 























He Met lie Asp Gl 



Asn Pro Se^ 
Ser He Leu Met 
a Phe Val\Arg 



Met Ala Asn Cys S 
Leu Lys He Pro Pr 

Asn Ser Glu Asp Val 
Thr Pro Asn Leu Leu 
Glu Asn Ala Ser Gly iT 
Pro Cys Leu Pro Ser Ala 
He He He Lys Ala Gly As 
Leu Thr Phe Tyr Leu Val Thr Leu 
Gin SEQ ID NO: 48. 



Leu 



Glu Ala 
hr Ala AV^ P^o Se^ 
Gin Glu Ph 
Gl\a Gin Ala 



eu He His His 
r Ala Asn Leu 
rg Asn Leu Arg 
al Lys His Leu 
g Asn Leu Gin 
Arg His Pro 
Arg Glu Lys 
Gin Glu Gin 



30 25. The method of claim 20, 21, 22V 23 or 24 

wherein is R2 is Ri or a hematopoietic growth \ factor 
selected from the group consisting oft: GM-CSF, \ CSF-1 , 
G-CSF, G-CSF Serl'7, c-mpl ligand (MGDE or TPO) , M-CSF, 
erythropoietin (EPO) , IL-1, IL-2, IL-3V IL-4, IL-5, IL- 
35 6, IL-7, IL-8, IL-9, IL-10, IL-11, IL-12, IL-13, IL-15, 
IL-16, LIF, fits ligand, human growth hbrmone, B-cell 
growth factor, B-cell differentiation factor, 
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eosinophil 
(SCF) ; 



Lf ferentiation factor and stem cell factor 



26. \The method of claim 25 wherein is R2 is 
selected from the group consisting of G-CSF, G-CSF 
Ser", flt3 ligan}^ and c-mpl ligand. 

27. The\ method of claim 21 wherein said 
chimera protein is\selected from group consisting of: 
SEQ ID N0:121, 122^^23, 124, 125, 126, 127, 128, 129, 



130, 131, 132^33, i30 



.35, 136, 137, 138, 139, 140, 
141, 142, 142, 144, 1^5, 14&v 147 , 148, 149, 150, 151, 
152, 153, 1^4, 155, 13^6, 157,\§8, 159, 165, 166. 167 
and 168. 

>8. The methcM of cl^m 2^ wherein said 
chimera protein is selected fromWouj^ consisting of: 
SEQ ID NO: 4, SEQ ID NO:\33, SEQ^N^D N^: 154 and SEQ ID 
NO: 155 . 



29 . Vhe method 



said 



claim 
cultur^ medi 



27 or 28 wherei 
a hematopoietic <jrowth 
consisting of: GM- 
ligand (MGDF or TPO) , 
1, IL-4, IL-2, IL-5, IL-6, IL- 



se 
G- 



:i0,\21, 22, 23, 24, 
am turther comprises 
ctedV^on* the group 
F, G-OSF Serl7, c-mpl 
thropoieftin (EPO) , IL- 
IL-8, Il\9, IL-10, IL- 



11, IL-12, IL-13, IL-15, IL-16,\lIF, flt3 ligand, human 
growth hormone, B-cell growth fabtor, B-cel\ 
differentiation factor, eosinophil dif f erent\j.ation 
factor and stem cell factor (SCF) 

30. The method of claim 2t wherein said 
culture medium further comprises a A^matopoietic growth 
factor selected from the group consisting of: GM-CSF, 
CSF-1, G-CSF, G-CSF Ser^^ , c-mpl ligakd (MGDF or TPO), 
M-CSF, erythropoietin (EPO), IL-1, IL->4 , IL-2, IL-5, 
IL-6, IL-7, IL-8, IL-9, IL-10, IL-11, \l-12, IL-13, IL- 
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:jr=3 
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35 
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15, IL-16/\LIF, flt3 ligand, hviman growth hormone, B- 
cell growthXf actor, B-cell differentiation factor, 
eosinophil d\f f erentiation factor and stem cell factor 
(SCF) . 

31. Tlie method of claim 2 6 wherein said 
culture medium fWther comprises a hematopoietic growth 
factor selected fVom the group consisting of: GM-CSF, 
CSF-1, G-CSF, G-C^ Serl7, c-mpl ligand (MGDF or TPO) , 
M-CSF, erythropoietin (EPO), IL-1, IL-4, IL-2, IL-5, 
IL-6, IL-7, IL-8, lX-9, IL-10, IL-11, IL-12, IL-13, IL- 
15, IL-16, LIF, fltAlj^and, human growth hormone, B- 
cell growth facto/T^BySiS^iff erentiation factor, 
eosinophil diff^enti^ion Hctor and stem cell factor 
(SCF) 

32. The methodXof clai^n\20 wherein said 
mutant human iiterleukin-V polyp^sV^ has at least 
three times grekter activto than\ AaVive human 
interleukin-3, iVi at least We askVWlected from the 
group consistingNof : AML cell proiif ^Vtion, TF-1 cell 
proliferation andN^ethylcellUlose ass< 

33. The meVhod of claiit/ 25 wh^ein said 
mutant human interleu^n-S polWptide hXs at least 
three times greater actdXt^::^an native human 
interleukin-3 , in at least one Vssay selected from the 
group consisting of: AML cell p^plif eratioA, TF-1 cell 
proliferation and Methylcellulos* assay. 

34. The method of claim^O further\ comprising 
the step of separating the stem cells from a\mixed 
population of cells prior to culturVng the stem cells. 

35. The method of claim 34\wherein said stem 
cells are separated from a mixed population of cells 
based on the stem cells having CD34 sArface antigen. 
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36. ^ method of human gene therapy, 
comprising the Ateps of; 

(a) reiripving stem cells from a patient or 

donor 

(b) cultWing said stem cells with a selected 
growth medium composing a chimera protein having the 
formula selected fr6m the group consisting of: 

R1-L-R2, R2-L-R1, V"^2, R2-R1, Rl'L-^l and Rl-Rl 



Rl ik a human><nterleukin-3 mutant 



30 



35 



where 

polypeptide of S^Q ID NC\: 1 



wherein 

Xaa at position 17 
Xaa at position 18 
Xaa at position 19 
Xaa at position 20 is 
Xaa at position 21 ii 

Gin, Asn 
Xaa at position 22 i 

Asn, Gin 
Xaa at position 23 

Phe, S 

Xaa at position 24 
Xaa at position 25 
Xaa at position 26 
Xaa at position 27 
Xaa at position 28 
Xaa at position 2S 
Xaa at position 3C 
Lys ; 

Xaa at position 31 
Xaa at position 3: 
Xaa at position 3: 



Ser, Lys,\GlY/ Asp, 
Asn, His, aeu. He, 
Met, Phe, l\e, Arg, 



Cle, Cys, Gli 



Glu, 



sp, Phe, Lys\ Arg, 
Ser or Va\ 
Gl\\ Trp, Pro, ^er, 
Leu,\val or Gly; 
is He, 
r, or Arg; 

is He, Gly, Val, Arg\ 
is Thr, His, Gly, Gli 
is His, Thr, Phe, Gly, 
is Leu, Gly, Arg, Thr, 
is Lys, Arg, Leu, Gin. 




Trp; 



s Gin, Asn, 



Leu, Pro, Aag, or Val; 



IS 



Pro, His, Thr, Gly, Ask Gin, Ser, Leu, or 



s Pro, Asp, 



Gly, Ala, Arg A Leu, or Gin; 



is Leu, 



Val, Arg, Gin, Asn, \ Gly, Ala, or Glu; 



IS 



Pro, Leu, Gin, Ala, Thr, W Glu; 
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Xaa at positioX 34 is Leu, Val, Gly, Ser, Lys, Glu, Gin, 

ThrAArg, Ala, Phe, He or Met; 
xaa at position ^ is Leu, Ala, Gly, Asn, Pro, Gin, or Val; 
Xaa at position 36\is Asp, Leu, or Val; 
Xaa at position 37 \s Phe, Ser, Pro, Trp, or He; 
Xaa at position 38 ia^ Asn, or Ala; 
Xaa at position 40 is\Leu, Trp, or Arg; 

Xaa at position 41 is \sn, Cys, Arg, Leu, His, Met, or Pro; 
xaa at position 42 is gW, Asp, Ser, Cys, Asn, Lys, Thr, 

Leu, Val, GlA, Phe, Tyr, He, Met or Ala; 
Xaa at position 43 is Glu\Asn, Tyr, Leu, Phe, Asp, Ala, 

Xaa 



30 



35 



is Asp, 



Asn, Gin 



15 Xaa 



Xaa 



45 is Gin, Pr 



(Thr, Gly or Ser; 
^^^>s4ieu, Arg, Lys, Thr, Met, 
or Pro; 

Met, Leu, Thr, 



Phe, 



Trp, Asp, Asm Arg, Sei 
16 is Asp, Phe,\ser, Thr^ 



Xaa 
Xaa 

Xaa 
Xaa 

Xaa 
Xaa 
Xaa 

Xaa 

Xaa 
Xaa 

Xaa 
Xaa 
Xaa 
Xaa 



[jys. His, 
s He, 



Ala, XTyr, He, 
Gly, \al, Ser, 



Leu, Ser, 



Arg, H 



Ala, He, Glu or His; 
s, Glu, Asn, 
or Gly; 

o, or His; 
s, Phe, 



Thr, Ala, Met, Val or 
,Met, Arg, AlA, Gly, Po^o 
51u, Leu, Thr\ Asp, 



His, or Asp 
sn. 



Val, His,\phe, Met or >Gln; 



Cys, Gin 
at position 4 

Trp,/ Glu 
at position 

Lys J 
at position 
Gin, 
at position 4 
at position 48 

Glu, Ly 
at position 49 i 
at position 50 is 

Ser, Ala, I 
at position 51 is Asn 
at position 52 is Asn, 
at position 53 is Leu, Thr, 

Ser, or Met; 
at position 54 is Arg, Asp, He, Se 

Asn, Lys, His, Ala or Leu; 
at position 55 is Arg, Thr, Val, Ser,\Leu, or Gly; 
at position 56 is Pro, Gly, Cys, Ser, tain, Glu, Arg, 

His, Thr, Ala, Tyr, Phe, Leu, ^al or Lys; 
at position 57 is Asn or Gly; 

at position 58 is Leu, Ser, Asp, Arg, GlW, Val, or Cys; 
at position 59 is Glu, Tyr, His, Leu, Prk, or Arg; 
at position 60 is Ala, Ser, Pro, Tyr, Asn\, or Thr; 



Arg, Met, 
Arg, 



'ser, ThA o4 His; 
Gly, Ser,\or Thr; 
Glu, Pro, X^ys, 

Val , Thr , 
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Xaa at positioia 


61 


is 


Phe, 


Asn, 


Glu, 


Pro, 


Lys, 


Arg, 


or Ser; 


Xaa at position\ 


.62 


is 


Asn, 


His, 


Val, 


Arg, 


Pro, 


Thr, 


Asp, or He; 


Xaa at position 


V 


is 


Arg, 


Tyr, 


Trp, 


Lys, 


Ser, 


His, 


Pro, or Val; 


Xaa at position 




is 


Ala, 


Asn, 


Pro, 


Ser , 


or Lys; 




Xaa at position 


65 


Vis 


Val, 


Thr , 


Pro, 


His, 


Leu, 


Phe, 


or Ser; 


Xaa at position 


66 


\^ 


Lys, 


He, 


Arg, 


Val, 


Asn, 


Glu, 


or Ser; 


Xaa at position 


67 


ia 


Ser , 


Ala, 


Phe, 


Val, 


Gly, 


Asn, 


He, Pro, or 



Xaa at 
Xaa at 
Leu; 
Xaa at 
Xaa at 

Xaa at 
Xaa at 
Xaa at 
Xaa at 

Xaa at 

Xaa at 
Xaa at 
Xaa at 

Xaa at 
Xaa at 
Xaa at 

Xaa at 
Xaa at 
Xaa at 
Xaa at 
Xaa at 
Xaa at 
Xaa at 

Xaa at 



His; 
position 68 is 
position 69 is 

position 70 is 
position 

Gin, /Trp, 
position 72 is 
positio:i 73 is 
positioi 74 is 
positio 1 75 is 



Trp, Ser, He, Phe, Thr, or His; 

Pro, Thr, Glu, Arg, Trp, Gly, or 

Val, Trp, Pro, or Ala; 

[jeu. Pro, Arg, Glu, Thr, 

Lu, Met, A3>a, His, Asn, Arg, or Asp; 

Asp, Leu/\Ser, Gly, Thr, or Arg; 

Thr, P:^, A^, Gly, Ala; 
Gly, As A Pro\ Trp, Arg, 



Se 

position^ 

Asp 
position 
position 7 
position 79 
position 80 i 
position 81 is 
position 82 is 

Thr, Ser, 
position 83 is 
position 84 is 
position 85 is 
position 86 is 
position 87 is 
position 88 is 
position 89 is 

Ser; 
position 90 is 



1 *-» r%-»- T.CM1 ? 



3er, Val, V^a, Asn, f^^p, Glu, Pro, Gly, or 

Lie, Ser, Ai^, Thr, cir\Leu; 

nin Ehe\ Gly, or Arg; 

Met, 4^g,\He, Gly, or Asp; 



Lsn, Trp, Val ,\ Gly, 



Hn, 



hr, Vj^^' ^1^' 
rp, ^g, Val, or Lys; 
Arg, Adp, Glu, Asn, His, 
Met or val; 
Arg, or Ifet; 
Gly, ArV, Met, or \^1; 
Val, or\Gln; 
Arg, Alav or Lys; 
Trp, or dtly; 
Arg, Val, \ or Trp; 

Cys, Leu, \Val, Glu, His, Asn, or 



Ala, Pro, 



Ser, Thr, qiy. Asp, He, or Met; 
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Xaa at 
Xaa at 

Xaa at 
Xaa at 

Xaa at 

Xaa at 
Xaa at 
Xaa at 

Xaa at 



Xaa at pos 



posit^ion 91 is Ala, Pro, Ser, 
position 92 is Pro, Phe, Arg, 

gW, He or Leu; 
positior\93 is Thr, Asp, Ser, 
position \4 is Arg, He, Ser, 

Lys , iftLs , Ala , or Pro ; 
position 95 \s His, Gin, Pro, 
Thr, Asn,\Lys, Ser, Ala 
position 96^,.Jr9-i^^CK Lys, Tyr, 
positicyaT 97 is IlSe, Lys, 
position 98 is Hi^ He, >^sn, 

posf-tion 99 is He, 

Gly, Ser, PhQ, o 
tion 100 is Lys, 



Thr, Phe, Leu, Asp, or His; 
Ser, Lys, His, Ala, 

Asn, Pro, Ala, Leu, or Arg; 
Glu, Leu, Val, Gin, 

Arg, Val, Leu, Gly, 
, Trp, Phe, He, or Tyr; 
Gly, He, or Thr; 
Ala, or Asn; 
Leu, Asp, Ala, Thr, 
Val, Lys, Arg, Tyr or Pro; 
sAsp, Val, Pro, Gin, 



Leu, nSte, Arg, He, Ser, Gin, or 



Pro; 



Xaa at position 101 is Asp, Pro,\Met, Lys, 
, Glu , Asn , Ser , Ala , Gly , 



Xaa at 
Xaa at 
Xaa at 

Xaa at 

Xaa at 
Xaa at 

Xaa at 
Xaa at 

Xaa at 
Xaa at 
Xaa at 

Xaa at 
Xaa at 



102 



Gly , Leu , Glu , Lys , 



iis, Thr, Val, 
Leu, or Gin; 
Tyr, or Pro; 



4et, Pro, 



3, Gin, 



positi 
positioJ 
position ^04 

Leu, 
position 105' 

Tyr, Leu, 
position 106 is Git 
position 108 is Arg, Lys 

His, Ser, Ala or Pro; 
position 109 is Arg, Thr, Pro, Glu,' 
position 110 is Lys, Ala, Asn, Thr, 

His, Glu, Ser, or Trp; 
position 111 is Leu, He, Arg, Asp, oA Met; 
position 112 is Thr, Val, Gin, Tyr, GlV, His, Ser, or Phe; 
position 113 is Phe, Ser, Cys, His, Gl^^ Trp, Tyr, 

Asp, Lys, Leu, He, Val or Asn; 
position 114 is Tyr, Cys, His, Ser, Trp, \ Arg, or Leu; 
position 115 is Leu, Asn, Val, Pro, Arg, l^la. His, 
Thr, Trp, or Met; 



Gly, or Pro; 
^Gln, 

fer, or Gly; 
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Xaa at posS^tion 116 is Lys, Leu, Pro, Thr, Met, Asp, Val, 

51u, Arg, Trp, Ser. Asn, His, Ala, Tyr, Phe, Gin, or 
n\e; 

xaa at positio\ 117 is Thr, Ser, Asn, He, Trp, Lys, or Pro; 
xaa at positionVlS is Leu, Ser, Pro, Ala, Glu, Cys, Asp, or Tyr; 
xaa at position 1^9. is Glu, Ser, Lys, Pro, Leu, Thr, Tyr, or Arg; 
xaa at position 12^ is Asn, Ala, Pro, Leu, His, Val, or Gin; 
xaa at position 12l\is Ala, Ser, He, Asn, Pro, Lys, Asp, or Gly; 
Xaa at position 122 \^ Gin, Ser, Met, Trp, Arg, Phe, Pro, 

His, Ile.Vyr, or Cys; 
xaa at position 123 isWa, Met, Glu, His, Ser, Pro, Tyr, or Leu; 



Wherein from 1 tx5 14\ainino ^ids can be deleted from 
the N-terminus/and/or\from 3^ to 15 amino acids can be 
deleted from/the C-teAiinus ^ said human interleukin-3 
mutant polWeptide; and whereiV from 4 to 44 of the 
amino acids designated ^ Xaa aVe different from the 
correspondii^g amino acid^ of na^e (1-133) human 
interleukin- 



R2 Vs a hematopoietic g 



L IS 



linker capable o 



and said chimera 
-1 

by (methionine ) , 
-1 

alanine ) ; ana 



rotem can 



ith. factor; and 



-1 

ilanine )\ 



E LiAking Ri to ^2; 

iddi/tionaXly be preceded 

-2 

br (methionine , 



(c) transducing DNA inVo said cuVtured cells 

(d) harvesting said tr^sduced cells; and 

(e) transplanting said transduced Veils into 



said patient, 



37. A method of hiiman genfe therapy, 
5 comprising the steps of; 



(a) removing stem cells from\a patient or a 
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donor ; 

(b) culturing said stem cells with a selected 
growth medVum comprising a chimera protein having the 
formula selected from the group consisting of: 



R1-V-R2/ R2-L-R1, R1-R2, R2-R1, Rl-L-Rl and 



Rl-Rl 



wherem Ri is a human interleukin-3 mutant 
10 polypeptide of SEQ ID NO: 4 



I'll 



15 



20 



25 



30 



35 



wherein 

Xaa at position, 
Xaa at position 
Xaa at positlc 
Xaa at posit Lon 6 is lie, 
Xaa at positq 



IS 



4 is AsnX His 



on 5 is Met,\phe, II 



on 7 is Asp, Phe, Lys 



s, Gly, Asp, Met, Gin, or Arg; 

,eu, lie, Phe, Arg, or Gin; 

Arg, Gly, Ala, or Cys; 

^lu, Arg, Pro, or Ala; 

, Ala, Gly, Glu, 



Gin, 



Ln, Asn, Thr, S&r or 



Val^ 



Xaa at 



Xaa at 



8 is Glu, Trp\ Pro, Sei 
Gin, Leu, Val\ or Gly; 



xs 



lie, Val, TAla, Leu 



3er, or Arg; 



lla. His, Asp, 



, \g1y, Trp, Lys, 



lie, Gly, \sl1. 
Thr, His, 

Ls, Thr, Ph^ 
Gly, 



fg, 9er, Phe, or Leu; 

n, A2^, Pro, or Ala; 

lly, Ar^ Ala, or Trp; 

Thr, Ser,\ or Ala; 

Argr^eu,\ Gin, Gly, Wo, Val or Trp; 

Asn, Leu, ^ro, Arg, or Val; 

His, Thr, qly. Asp, Gl\, Ser, Leu, or 

Asp, Gly, Alk, Arg, Leu, ois^n; 

Val, Arg, GlA, Asn, Gly, Ala, or Glu; 

Leu, Gin, Ala\ Thr, or Glu; 

Val, Gly, Ser, \ Lys, Glu, Gin, 

Phe, lie or Met\; 

Ala, Gly, Asn, \ro. Gin, or Val; 

Leu, or Val; 
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20 



Met, Pro; 
Lys, Asn, 
or Met; 
Asp, Ala, 



at\position 23 is Phe, Ser, Pro, Trp, or lie; 
at position 24 is Asn, or Ala; 
at portion 26 is Leu, Trp, or Arg; 
at posi\ion 27 is Asn, Cys , Arg, Leu, His, 
at position 28 is Gly, Asp, Ser, Cys, Ala, 
ThV/ Leu, Val,. Glu, Phe, Tyr, Il€ 
Xaa at position\29 is Glu, Asn, Tyr, Leu, Phe, 

Cys,\Gln, Arg, Thr, Gly or Ser; 
Xaa at position 3 0y is Asp, Ser, Leu, Arg, Lys, Thr, Met, 

Trp, GIU, Asn, Gin, Ala or Pro; 
Xaa at position 31 i^B Gin, Pro, Phe, Val, Met, 
L ys, As p, \ Asn, Arg, Ser, Ala, lie, 
sition 32 isA^p^^^he, Ser, Thr, Cys, 
Gin, Lys, His, AIIXl Tyr, lie, Val 
^t position 33 is Il\, Gly, ViiJ, Ser, Arg, 
t position 34 is Leu) 
Glu, Lys, Thr, 
position 35 is Met, 
sition 36 is Glu, 
Ser, Ala, lie, 
:ion 37 is Asn, 
:ion 38 is Asn, 
Lon 39 is Leu, 



Xaa at 



Ser, 


Cyl^ 


>^g/ 


Ala, 


Meti 


\ Val 


Arg, 


Ala] 


\ 


lW, 


Thr 


\ aW, 


Val, 


His 


r Phte, 


Arg\ 


Met 


, Pro\ 


His,^ 


V Arg 


, Leu, 


Thr, 




( Gly, 



>r neu; 




Val\ 


Ser, 


Leii 


Cys,\ 


Ser, 


Gin' 


Phe, 


Veu, 


Val 



25 Xaa at position 

Asn, L; 

Xaa at position 41 is Arg, Tnr 
Xaa at position 42 is Pro, Gly 
His, Thr, Ala, Tyr 

3 0 Xaa at position 43 is Asn or Gly 

Xaa at position 44 is Leu, Ser, Asp, Arg, Gin 
Xaa at position 45 is Glu, Tyr, His, Lei\, Pro 
Xaa at position 46 is Ala, Ser, Pro, Tyr\ Asn 
Xaa at position 47 is Phe, Asn, Glu, Pro, \ Lys 

35 Xaa at position 48 is Asn, His, Val, Arg, \Pro 
Xaa at position 49 is Arg, Tyr, Trp, Lys, ger 
Xaa at position 50 is Ala, Asn, Pro, Ser, o 



Ser, vAl, Thr, Gin, 
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Xaa at position 51 
Xaa at position 52 
Xaa at position 53 
His; 

Xaa at position 54 
Xaa at position 55 
Leu; 

Xaa at position 56 
Xaa at position 57 
Gin. 

Xaa at position ! 
Xaa at position I 
Xaa at position 
Xaa at position 

or L 
Xaa at position 

Asp; 

Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Asn, 

Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Xaa at position 
Ser , 

Xaa at position 
Xaa at position 
Xaa at position 
Gly 

Xaa at position 



Ser; 
Ser; 

Pro, or 

or His; 
Gly, or 



or Asp; 
or Arg; 

Ser, Gin, 

Gly, or 




Leu, or Arg; 
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1!1 3 



Xaa 

Xaa 

5 Xaa 
Xaa 
Xaa 
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Xaa 

Xaa 
Xaa 
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at posiVon 80 is Arg, He, Ser, Glu, Leu, Val, Gin, 

^s. His, Ala or Pro; 

at positio\j 81 is His, Gin, Pro, Arg, Val, Leu, Gly, 

Asn, Lys, Ser, Ala, Trp, Phe, He or Tyr; 

at position 1B2 is Pro, Lys, Tyr, Gly, He, or Thr; 

at position 8\ is He, Val , Lys, Ala, or Asn; 

at position sAis His, He, Asn, Leu, Asp, Ala, Thr, 

Glu, Gl\, Ser, Phe, Met, Val, Lys, Arg, Tyr or Pro; 

at position 85 i\ He, Leu, Arg, Asp, Val, Pro, Gin, 

Gly, Ser,\phe, or His; 

at position 86 is \ys^r. Leu, His, Arg, He, Ser, Gin, Pro; 

at position S-KTAp^^^ Lys, His, Thr, Val, 

Tyr/Glu, AsA, Ser, A]^Gly, He, Leu or Gin; 



Xaa 
15 Xaa 
Xaa 



at positio 
at positioA 
at position 

Le 



Xaa 

20 Xaa 
Xaa 

Xaa 
Xaa 

25 

Xaa 

Xaa 
Xaa 

3 0 Xaa 
Xaa 

Xaa 



Gl 



His; 



Phr, He, Gly, or Pro; 



, Tyr\ Leu, Ser, or Gly; 
, Gln,\Arg, 



88 is Gly ,\ Leu, Glu^ L^s^ Ser, Tyr, or Pro; 

89 is Asp, \or Ser; 

90 is Trp, V^l, Cys, W, Thr, Met, Pro, 
, Gin, Lys, A^, Phe, o^Gly; 

at positional is Asn, Prd. Ala, Pljp\ Ser, Trp, Gin, 

Tyr ,\ Leu, Lys, Ile,\ Asp, orl 
at position 9^ is Glu, Ser, >Ala, Lyd, 
at position 9^is Arg, Lys, Xsp, Lei^, TJ^r, He, Gin, 

His, Se!^r, Ala, or Pro\ 
at position 95 iJ 

at position 96 is\;ys, Asn, Thr) 

His, Glu, S^^ Ala or 
at position 97 is Leu ,NsLe^^_Arspr Asp , or Met\ 

at position 98 is Thr, Val, Gin, tW, Glu, Hi^ , Ser, or Phe; 
at position 99 is Phe, Ser, Cys, hL, Gly, Trp, Tyr, 

Asp, Lys, Leu, He, Val or Asn; 
at position 100 is Tyr, Cys, His, SeL Trp, Arg, or Leu; 
at position 101 is Leu, Asn, Val, Pro )^ Arg, Ala, His, 

Thr, Trp, or Met; 
at position 102 is Lys, Leu, Pro, Thr, W, Asp, Val, 

Glu, Arg, Trp, Ser, Asn, His, Al^, Tyr, Phe, Gin, or 
He; 

xaa at position 103 is Thr, Ser, Asn, He, Trk Lys, or Pro; 
xaa at position 104 is Leu, Ser, Pro, Ala, GluV Cys, Asp, or Tyr; 
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Xaa at positionflOS is Glu. Ser, Lys. Pro. Leu. Thr, ^r. or Ar.; 

Xaa at positionVoe is Asn. Ala. Pro. .eu. His, Val. or Oln,- 

xaa at position \o7 is Ala. Ser. He, Asn, Pro. Lys, Asp, or Gly, 

xaa at position l\ is Gin, Ser, Met. Trp. Arg. Phe. Pro. 

His, ire, Tyr, or Cys; 
xaa at position 109\s Ala, Met, Glu, His, Ser, Pro, Tyr, or Leu; 

Wherein from 4 to \ of the amino acids designated by 
xaa are different f>pm the corresponding natxve amxno 
acids of (1-133) hum^ interleukin-3 ; 

R2 is a hema\>poietic growth factor; and 



L is a li 



and said chimera piotein 
-1 

by (methionine ) , 
alanine ) ; and 



ker 



m 
^-1 

(alaninei ) 



of Linking Rl to ^2 ; 

Ltionally be preceded 
-2 

(methionine 



DNAXinto sax« 



:ransduc^ 



(c) transducing 

(d) harvesting said 

(e) transplanting sa^d trans^ 

said patient. 



cultured cells; 
cells; and 
::ed cells into 



25 38. A method of\human 

comprising the steps of; 



gene 



lerai 



(a) removing stem cells Drom a paiient or a 
donor (b) culturing said stem ckls wit^ a selected 

30 growth medium comprising a chimera i)rotein havxng the 
formula selected from the group consisting of: 

R1-L-R2, R2-L-R1, ^1-^2, R2-R1, and Rl'^l 

35 wherein Rl is a human interiykin-3 mutant 

polypeptide of SEQ ID NO: 7 
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10 



wherein m is (\ or 1; Xaa at position 18 is Asn or He; 
Xaa at positioX 19 is Met, Ala or He; Xaa at position 
20 is He, pro \r Leu; Xaa at position 23 is He, Ala 
or Leu; Xaa at position 25 is Thr or His; Xaa at 
position 29 is GlV Arg, Val or Leu; Xaa at position 32 
is Leu, Ala, Asn o\Arg; Xaa at position 34 is Leu or 
Ser; Xaa at positioX 37 is Phe, Pro, or Ser; Xaa at 
position 38 is Asn o\Ala; Xaa at position 42 is Gly, 
Ala, ser. Asp or Asn;\xaa at position 45 is Gin, Val, 
or Met; Xaa at posit iorWe is Asp or Ser; Xaa at 
position 49 is Met, l^A^or Asp; Xaa at position 50 



15 



20 



25 



30 



Sisition 



Xaa a 
:ion 63 



1 is Asn Arg or Ser; 

Thr; Xaa at position 
is Glu or Leu; Xaa 
position 62 xs 
Arg or His; Xaa 
)sition 67 is 
,69 is Gin or 
.aa at position 
is Lys, Arg 
1 or Trp; Xaa 
yion 87 is 

Trp; Xaa at 



n 



Ala\or Gl:^ 

iosition 7 



&u, 



Gl 



posit 



is/ Ala o] 



35 



is Glu or Asp; Xaa a 
Xaa at position 55 
56 is Pro or Ser; Xfea at p 
at position 60 is Ala or Se 
Asn, Val or Pro; Xak at posi^ 
at position 65 is vkl or Ser ;\ Xaa at 
Ser, Asn, His or gI^; Xaa at\positi 
Glu; Xaa at position\73 is 

7 6 is Ser, Ala or Prd^ Xaa at 

or Ser; Xaa at positidn 82 is L 

at position 85 is Leu 6r Val; 

Leu, Ser, Trp; Xaa at pdsition 8 

position 91 is Ala or ProSsXaa at 

Ser; Xaa at position 95 is ^i4^_02 

98 is His, He, or Thr; Xaa at pos 

Arg; Xaa at position 101 is Asp, 

position 105 is Asn or Gin; Xaa at 

Glu or Leu; Xaa at position 112 is 

position 116 is Lys, Val, Trp or Ser 

117 is Thr or Ser; Xaa at position 

His; xaa at position 123 is Ala or Gl 

proviso that from four to forty-four 
designated by Xaa are different from ti^e corresponding 
amino acids of native human interleukinV3 ; 

R2 is a hematopoietic growth iactor; and 



)sition 
[•hr ; Xaa 



Ltion 



100 



Ala or Met 



&OS1 



tion 1\ 



12\ 



3 is Pro or 
t position 
s Lys or 
Xaa at 
9 is Arg, 
Xaa at 
^ition 
is Asn, Gin, or 
with the 
the amino acids 



Xaa at p< 
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_ Is a linker capable of Linking Ri to R2 ; 
and said chiAera protein can ^additionally be preceded 
by (methioninVS , ( alanine" S , or (methionine 
-1 

alanine ) ; anc 

(c) transducing DNA into said cultured cells; 

(d) haAesting said transduced cells; and 

(e) transplanting said transduced cells into 

said patient. 

39./A methAd^^uman gene therapy, 
comprising tlte steps i&f; 

(ai removing \stem cel\s from a patient or a 

donor; \ \ V \ n j 

(b)\culturing kid Veils with a selected 

growth medium UmprisingV chim^ Wotein having the 

formula selected from the Woup VemsVsting of: 

R1-L-R2, R2-lVi, Rl-R2,y2-Rl\ %-L-R1 and Rl-^l 



25 



30 



35 



is a human ir|ter\eukin-3 mutant 



wherein 
polypeptide of 

wherein Ri is a human \terleuy-3 mut^ polypeptide 
of SEQ ID NO: 8 

wherein m is 0 or 1; n is 0 or l\ P is 0 oV 1; Xaa at 
position 4 is Asn or He; Xaa at position 5\is Met, Ala 
or He: xaa at position 6 is He, \Pro or Leu; Xaa at 
position 9 is He, Ala or Leu; Xaa\at position 11 is 
Thr or His; Xaa at position 15 is ckn, Arg, Val or Leu; 
xaa at position 18 is Leu, Ala, Asn\or Arg; Xaa at 
position 20 is Leu or Ser; Xaa at pc^sition 23 xs Phe, 
Pro, or ser; Xaa at position 24 is A^n or Ala; Xaa at 
position 28 is Gly, Ala, Ser, Asp orUsn; Xaa at 
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position 32 is 
lie. Leu or Asp; 
at position 37 is 
; Arg, Leu, or 

Xaa at position 
.s Ala or Ser; Xaa 

at position 49 
Val or Ser; Xaa at 
Xaa at position 55 
Ala or Gly; Xaa at 
position 65 is 
1 Leu, Glu, or 
Val or Trp; Xaa 
)Osition 73 is 

Ala or Trp; Xaa 
position 79 is Pro 
Thr; Xaa at 
at position 86 is 
Ala or Met; Xaa 
>sition 95 is 
[or Gin; Xaa at 
:aa at position 
is Asn, Gin, or 
with the 
the amino acids 
corresponding 
leukin-3 ; 



R2 is a hematopoietic\growth factor; and 



Linking Ri to ^2; 



L is a linker capable 

additionally be preceded 

-2 



and said chimera protein can 

by {methionine"^), (alanine"^), or\ (methionine 
-1 

alanine ) ; ana 



(c) transducing DNA into sWid cultured cells; 
harvesting said transduced cells; and 



(d) 
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(e)\ransplanting said transduced cells into 
said patient. 



40 . Th> 
Rl is selected frdS 



method according to claim 39 wherein 
the group consisting of: 



Asn Cys Ser He MetVle Asp Glu He He His His Leu Lys 
Arg Pro Pro Ala Pro I^eu Leu Asp Pro Asn Asn Leu Asn Ala 
Glu ASP Val ASP He l\u Met Glu Asn Asn Leu Arg Arg Pro 
Asn Leu Glu Ala Phe As\ Arg Ala Val Lys Ser Leu Gin Asn 



Ala Ser Ala He Glu 
Leu Pro Leu Ala 
He Lys Asp Gly 
Phe Tyr Leu Lys 
ID N0:9; 



Ala Ala 



Asp Trp Asn Gl 
Thr Leu Gl\i Asn 



le Leu Lys Asn Leu Leu Pro Cys 
xo Thr Arg His Pro He His 
Phe Arg Arg Lys Leu Thr 
a Gin Ala Gin Gin SEQ 



?ro Leu Leu 



Asn Cys Ser He 

Arg Pro Pro Asn 

Glu Asp Met Asp i 

Asn Leu Glu Ala 

Ala Ser Ala He 
Leu Pro Leu Ala Thr 
He Lys Asp Gly Asp T: 
Phe Tyr Leu Lys Thr Leu 
ID NO lion- 



et He Asp ©lu Il\ 



Pre 



e Leu Met gIu Asn\ 
Ptk Asn Arg Ala Val 
GluS^Ser He LemLyslAfen 
la Ala ProVrhr Ar^ 
Asn Glu Phe/ Ar 



jGIu Asn 



l\e His His Leu Lys 

Asri\Asn Leu Asn Ser 
sn Leu Arg Arg Pro 
^ys S^r Leu Gin Asn 
Le^ Leu Pro Cys 
His^ Pro He His 
Arg Lys Leu Thr 
Ala Gin Gin SEQ 



Asn Cys Ser He Met 
Val Pro Pro Ala Pro 
Glu Asp Met Asp He 
0 Asn Leu Glu Ala Phe 
Ala Ser Ala He Glu 
Leu Pro Leu Ala Thr 
He Lys Asp Gly Asp 
Phe Tyr Leu Lys Thr 
J5 ID N0:11; 



Gln^ 



He 



lie Asp Glu H 
Leu Leu Asp Se 
Leu Met Glu Asn \ Asn Le 
Asn Arg Ala Val 
Ser He Leu Lys 
Ala Ala Pro Thr 
Trp Asn Glu Phe Arg 
Leu Glu Asn Ala G^n 



Asn Ai 



Liys 
^sn 

^g 



s His 
^n Leu 
Arg 
Ser Leu 
Leu Leu 
His Pro 
Arg Lys 
Ala Gin 



Leu 

Asn 

Arg 

Gin 

Pro 

He 

Leu 

Gin 



Lys 

Ser 

Pro 

Asn 

Cys 

His 

Thr 

SEQ 



Asn cys ser Asn Met He Asp Glu He Ile\ Thr His Leu Lys 
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Gin Pro Pro Leu 
Glu Asp Gin Asp 
Asn Leu Leu Al 
Ala Ser Ala II 
Leu Pro Leu Al 
lie Lys Asp Gly 
Phe Tyr Leu Lys 
ID N0:12; 



30 
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Asn Cys Ser 
Gin Pro Pro 
Glu Asp Gin 
Asn Leu Glu 
Ala Ser Ala 
Leu Pro Leu 
lie Lys Asp 
Phe Tyr Leu 
ID N0:13; 




Asn 
Leu 
Asp 
Ser 
II 
Al 
Gly 
Lys 



Asn Cys Ser Asn 
Gin Pro Pro Leu 
Glu Asp Gin Asp 
Asn Leu Leu Ala 
Ala Ser Ala I 

Leu Pro Leu Al 

He Lys Asp Gly Asp Trp Asn Glu Phe ArV Arg L^s Leu Thr 
Phe Tyr Leu Lys Thr Leu Glu Asn Ala Glri^ Ala Gin Gin SEQ 
ID N0:14; 



Asn Cys Ser Asn Met 
Gin Pro Pro Leu Pro 
Glu Asp Gin Asp He 
Asn Leu Glu Ala Phe 
Ala Ser Gly He Glu 
Leu Pro Ser Ala Thr 
He Lys Ala Gly Asp 
Phe Tyr Leu Lys Thr 
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Asn Cy^Ser Asn 
Gin Pro Vro Leu 
Glu Asp Q]^ Asp 
Asn Leu Gluv Ala 
Ala Ser Gly \le 
Leu Pro Ser A^a 
lie Lys Ala Gl 
Phe Tyr Leu Lys 
ID N0:16; 

Asn Cys Ser A 
Gin Pro Pro 
Glu Asp Gin 
Asn Leu Glu 
Ala Ser Ala 
Leu Pro Leu 
lie Lys Asp 
Phe Tyr Leu Va 
ID N0:17; 



25 



30 



Met 
Pro 
He 
Phe 

Glu 
Thr 
Asp 
vThr 



He 
Leu 
Leu 

Asn 
Ala 
Ala 
Trp 
Leu 



Asp 
Leu 
Met 

Arg 
He 
Ala 
Gin 
Glu 



Glu 
Asp 
Glu 
Ala 
Leu 
Pro 
Glu 
Asn 



He 
Phe 

Asn 
Val 
Arg 
Ser 
Phe 
Ala 



He 

Asn 
Asn 
Lys 
Asn 
Arg 
Arg 
Gin 



Thr 

Asn 
Leu 
Ser 
Leu 
His 
Arg 
Ala 



His 
Leu 
Arg 
Leu 
Val 
Pro 
Lys 
Gin 



Leu 

Asn 

Arg 

Gin 

Pro 

He 

Leu 

Gin 



Lys 

Gly 

Pro 

Asn 

Cys 

Thr 

Thr 

SEQ 
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sp 



He Leu Met 



la Phe Ash Arg Ar 
le Glu SeAlle Leu 
Thr Ala Ala Pro 
gV Asp Trp Aten Glu 



sp Glu He He Thr His Leu Lys 
Le\ Asp Phe Asn Asn Leu Asn Gly 
lu Asn Asn Leu Arg Arg Pro 
Val Lys Ser Leu Gin Asn 
.ys Asn Leu Leu Pro Cys 
r Arg His Pro He His 
Arg Glu Lys Leu Thr 
A Gin Glu Gin Gin SEQ 



Asn Cys Ser 
Gin Pro Pro 
Glu Asp Gin 
Asn Leu Glu 
Ala Ser Ala 
Leu Pro Leu 
He Lys Asp 
Phe Tyr Leu 
ID N0:18; 



Thr Leu GlVi Gin AS 



et He Asp Glu II 



Asn 

Leu Pisp 
Asp H 
Ala Phe 
He Glu 
Ala Thr 
Gly Asp 
Val Ser 



3 i: 



Leu Leu Afep Phe As 
Leu Met GlU Asn Asn 
^sn Arg Al^ Va£L Lys 



Sd^ He Leu\L 
Ala 
Trp As 
Leu Glu His A 



s Asn 



la Pro \nir Arg H 



le Arg 



Gin 



Thr His Leu Lys 
Asn Leu Asn Gly 
Leu Arg Arg Pro 
;er Leu Gin Asn 
^eu Leu Pro Cys 
s Pro He His 
GlV Lys Leu Thr 
GlA Gin Gin SEQ 



Asn cys ser Asn Met He Asp Glu He\lle Thr His Leu Lys 
Gin pro pro Leu Pro Leu Leu Asp Phe ksn Asn Leu Asn Gly 
Glu ASP Gin ASP He Leu Met Glu Asn Asn Leu Arg Arg Pro 
Asn Leu Glu Ala Phe Asn Arg Ala Val lVs Ser Leu Gin Asn 
Ala ser Gly He Glu Ala He Leu Arg A^ Leu Gin Pro Cys 



C-2790/5 



Leu Pro 
lie Lys 
Phe Tyr 
ID NO: 



Asn Cys 
Gin Pro 
Glu Asp 
Asn Leu 
10 Ala Ser 
Leu Pro 
lie Lys 
Phe Tyr 



15 



lie He 
Leu Thr 
Gin SEQ 



ID NO 



Asn Cys 
Gin Pro 
Glu Asp 
Asn Leu 
20 Ala Ser 
Leu Pro 
He Lys 
Phe Tyr 



25 



ID NO 



Asn Cys 
Arg Pro 
Glu Asp 
Asn Leu 



30 Ala 
Leu 
He 
Phe 
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ID NO 



Asn 
Arg 




His Leu Lys 
Leu Asn Ser 
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Glu Asp Met Asp 
Asn Leu Leu Ala 
Ala Ser Ala He 
Leu Pro Leu Ala 
He Lys Asp Gly 
Phe Tyr Leu Lys 
ID NO:23; 



25 



30 



Thr Pro 
Glu Asn 
Pro Cys 
Pro He His 
Lys Leu Thr 
Gin Gin SEQ 



Asn Cys Ser 
Val Pro Pro 
Glu Asp Met 
Asn Leu Leu 
Ala Ser Ala 
Leu Pro Leu 
He Lys Asp 
Phe Tyr Leu 
ID NO:24; 



He 
Ala 
Asp 
Ala 
He 
Ala 
Gly 
Lys 



Met Ala 
Leu Lys 
Asn Gly 
Arg Pro 
Gin Asn 
Pro Cys 
He He 
Leu Thr 
Gin SEQ 



Asn Cys 
Gin Pro 
Glu Asp 
Asn Leu 
Ala Ser 
Leu Pro 
He Lys 
Phe Tyr 
ID NO 



35 



Met Ala Asn Cys 
Leu Lys Gin Pro 
Asn Gly Glu Asp 
Arg Pro Asn Leu 
Gin Asn Ala Ser 
Pro Cys Leu Pro 
He Thr He Lys 
Leu Thr Phe Tyr 
Gin SEQ ID NO 




132 




$5 



Met Ala 
Leu Lys 
Asn Ser 
Leu Pro 
Glu Asn 
Pro Cys 



Asn Cys Ser He Met He Asp Glu He 
Val Pro Pro Ala Pro Leu Leu Asp Ser 
Glu Asp Met Asp He Leu Met oVu Arg 
Asn Leu Leu Ala Phe Val Arg Ala Val 
Ala ser Ala He Glu Ser He LeVi Lys 
Leu Pro Leu Ala Thr Ala Ala Pri Thr 



He His 
Asn Asn 
Asn Leu 
Lys Asn 
Asn Leu 
Arg His 



His 
Leu 
Arg 
Leu 
Leu 
Pro 
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. . \=r. rlv ASP Trp Asn Glu Phe Arg Arg Lys 
Xle His lie Lys aW Gly Asp P 

Leu Thr Phe Tyr Le\^ Lys Thr Leu ^ 
Gin SEQ ID N0:30; 

o T\To M^t He ASP Glu He He His His 
Ma Asn C.S Ser Me. I e J 

z z z: z - ... ox. ..n 

> , Glu SerWj/al Arg Ala Val Lys Asn Leu 
Leu pro Asn Leu Glu ^^^^T^"^ i.eu Gin 

Glu Asn Ala ser Gl^le ^ ^^f^ P„ 
pro Cys Leu Pro Se/Ala T^Ala A ^Pr 
lie lie lie Lys Al^ Gly As^^^ ^^^^ 
Leu Thr Phe Tyr 
Gin SEQ ID N0:31; 



3U 



15 



20 



Met Ala Asn Cys Se 

Leu Lys Arg Pro Pro 

Asn Ser Glu Asp Met 

Thr Pro Asn Leu Leu A^ 

Glu Asn Ala Ser Gly 
Pro cys Leu Pro Ser Ala\rhr 
He He He Lys Ala Gly 
Leu Thr Phe Tyr Leu Val 
Gin SEQ ID NO:32; 



He Met Asp Glu 

Asn Pro LeuVLeu Asp 
He Leu Met Glu 
Phe Val Atg Ala 



He 

Pr\ 



Glu Ala Il> Leu 



^sn 



Arg\Ai 
Val 
Arg A^ 



Ala AlA Pro/ Ser Ar 
Trp Gln\Giy[ Phe Ar^ 
Glu (s/n Ala Gin 



ale His His 
Asn Leu 
Leu Arg 
,ys His Leu 
in Leu Gin 
His Pro 
Glu Lys 
^Glu Gin 



He He Hi 



Ser Asn 



\Arg Asn Leu 



His 
AsriV Leu 
^rg 
i.eu 



7dil Lys Asn 

Asn Leu Gli 



25 Met Ala Asn Cys Ser He Met He Asp Gl\ 

Leu Lys val Pro Pro Ala Pro Leu Leu Asi ^ 

Asn ser Glu Asp Met Asp He Leu Met Glu 

Leu pro Asn Leu Leu Ala Phe Val Arg Ala 

Glu Asn Ala Ser Gly He Glu Ala He Leu 
30 P. cys Leu Pro Ser Ala ..r Ala Ala Pro S^ H^s 

T^ ^ He Lys Ala Giy ^sp x-^y ^ \ ^ 

lie He lie y \ 

Leu Thr Phe Tyr Leu Val Thr Leu v^x 
Gin SEQ ID NO: 3 3; 

35 Met Ala Asn Cys Ser He Met He Asp Glu He Vie His His 

T Lvs Arg Pro Pro Ala Pro Leu Leu Asp Pro Asn L 

Leu Lys Arg P 

Asn Ala Glu Asp Val Asp \ 
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•Hi 

'is - 



•its * 



Leu Pro Asn 
Glu Asn Ala 
Pro Cys Leu 
He Thr He 
5 Leu Thr Phe 
Gin SEQ ID 

Met Ala Asn 
Leu Lys Val 

10 Asn Ser Glu 
Leu Pro Asn 
Glu Asn Al 
Pro Cys Leu 
He Thr II 

15 Leu Thr Phe 
Gin SEQ ID 

Met Ala Asn 
Leu Lys Arg 
20 Asn Ser Glu 
Thr Pro Asn 
Glu Asn Ala 
Pro Cys Leu 
He Thr He 
25 Leu Thr Phe 
Gin SEQ ID 

Met Ala Asn 
Leu Lys Val 

30 Asn Ser Glu 
Leu Pro Asn 
Glu Asn Al 
Pro Cys Leu 
He Thr I 

35 Leu Thr Phe 
Gin SEQ ID 
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Met Ali 
Leu Lys 
Asn Ser 
Thr Pro 
Glu Asn 
Pro Cys 
lie Thr 
Leu Thr 
Gin SEQ 



^sn 



Cys Ser lie Met 



lie Asp Glu He He 



25 



30 



Pro Pro Asn Pro Leu Leu Asp Pro Asn 
gAasp Met Asp He Leu Met Glu Arg Asn 
Asn\eu Leu Ala Phe Val Arg Ala Val Lys 
Ala Ser Gly He Glu Ala He Leu Arg Asn 
Leu Pfo Ser Ala Thr Ala Ala Pro Ser Arg 
He Lyi Ala Gly Asp Trp Gin Glu Phe Arg 
Phe Tyr Veu Val Thr Leu Glu Gin Ala Gin 
ID NO:38i 



His 

Asn 

Leu 

His 

Leu 

His 

Glu 

Glu 



His 
Leu 
Arg 
Leu 
Val 
Pro 
Lys 
Gin 



35 




His 
Asn 
Leu 
Asn 
Leu 
His 
Glu 
Glu 



His 
Leu 
Arg 
Leu 
Val 
Pro 
Lys 
Gin 



His 

Asn 

Leu 

Asn 

Leu 

His 

Glu 

Glu 



His 
Leu 
Arg 
Leu 
Gin 
Pro 
Lys 
Gin 



His His 
,sn Asn Leu 
m Leu Arg 
Lys Asn Leu 
Asn Leu Gin 
Arg His Pro 
Arg Glu Lys 
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Leu Thr E^e Tyr Leu 
Gin SEQ iAnO:41; 

Met Ala Asn Ws Ser 
Leu Lys Arg pVo Pro 
Asn Asp Glu AsJ) Met 
Leu Pro Asn LeuXGlu 
Glu Asn Ala Ser 
Pro Cys Leu Pro S 
lie He He Lys 
Leu Thr Phe Tyr 
Gin SEQ ID N0y42, 



20 



Val Thr Leu Glu Gin Ala Gin Glu Gin 



He Met He Asp Glu He He His His 
Ala Pro Leu Leu Asp Pro Asn Asn Leu 
Ser He Leu Met Glu Arg Asn Leu Arg 
ser Phe Val Arg Ala Val Lys Asn Leu 
He Glu Ala He Leu Arg Asn Leu Gin 
Ala Thr Ala Ala Pro Ser Arg His Pro 
Asp Trp Gin Glu Phe Arg Glu Lys 
Glu Gin Ala Gin Glu Gin 



euWal Thr 



Met 

Leu 

Asn 

Leu 

Glu 

Pro 

He 

Leu 

Gin 



'Cys Ser He 



Met i: 



Pro Pro Ala\Pro LeuN 



Leu Glu Ser Pbe Val A 



Ala Asn 
Lys Ar 

Ala Gl4 Asp Val Asp ^le Leu 
Pro As: 
Asn Ala 
Cys Leu 
He He 
Thr Phe T: 
SEQ ID NO 



I Ser 



?ro 



Gly He Giy Ala II 
Ser Ala ThA Ala Al 
Ala Gly Asp Vrp Gin' 
Leu Val Thr neu Glu\G' 



Asp Glu He He His 
Leu Asp Pro Asn Asn 
;et Asp Arg Asn Leu 
•g Ala Val Lys Asn 
Leu Arg Asn Leu 
Pro Ser Arg His 
lu Phe Arg Glu 
n Ala Gin Glu 



His 
Leu 
Arg 
Leu 
Gin 
Pro 
Lys 
Gin 



25 Met Ala Asn Cys Ser 
Leu Lys Arg Pro Pro 
Asn Asp Glu Asp Val 
Leu Pro Asn Leu Glu 
Glu Asn Ala Ser Gly 

30 Pro Cys Leu Pro Ser 
He He He Lys Ala 
Leu Thr Phe Tyr Leu 
Gin SEQ ID NO:44; 

35 Met Ala Asn Cys Ser 
Leu Lys Arg Pro Pro 
Asn Asp Glu Asp Met 



rie Met He 



Glu 



AJ^Pro heuJJ^u Asp Pr)s 
:^-I7eu M4t Glu Arg' 



.e He His His 
Asn Asn Leu 

Ser lle-ireu M^t Giu Arg y^n Leu Arg 
Ser Phe Val Ard Ala Val Lys Asn Leu 
He Glu Ala Ile\Leu Arg Asn Leu Gin 
Ala Thr Ala Ala Vro Ser Arg His Pro 
Gly Asp Trp Gin dO-u Phe Arg Glu Lys 
val Thr Leu Glu gL Ala Gin Glu Gin 

He Met He Asp GluVlle He His His 
Ala Pro Leu Leu Asp Wo Asn Asn Leu 
Ser He Leu Met Glu Arg Asn Leu Arg 



10 



15 



137 

Leu pro aV Leu Glu Ser Phe Val Arg Ala Val Lys Asn Leu 
Glu Asn aA ser Gly He Glu Ala He Leu Arg Asn Leu Gin 
pro Cys Leu\pr° Ser Ala Thr Ala Ala Pro Ser Arg His Pro 
lie He He Ala Gly Asp Trp Gin Glu Phe Arg Glu Lys 
Leu Thr Phe Leu Val Thr Leu Glu Gin Ala Gin Glu Gin 

Gin SEQ ID NO 

Met Ala Tyr Pro Glu Thr Asp Tyr Lys Asp Asp Asp Asp Lys 
Asn cys Ser He He Asp Glu He He His His Leu Lys 

Arg pro Pro Ala Pr\Leu Leu Asp Pro Asn Asn Leu Asn Ala 
Glu ASP val ASP IlAieu Met Glu Arg Asn Leu Arg Leu Pro 
Asn Leu Glu S^^WCl^ Ala Val Lys Asn Leu Glu Asn 
Ala ser Gly/He Glu A\a H>^u Arg Asn Leu Gin Pro Cys 
Leu pro sJ Ala Thr Al\ Ala p\ser Arg His Pro He He 
lie Lys All Gly Asp TrA Gin GluVe Arg Glu Lys Leu Thr 
Phe Tyr Le^ -u\g1u Gln^ Gin Glu Gin Gin SEQ 

ID NO:46; 



20 



25 



o Glu Thr As^ Tyr Ly^Asp Asp Asp Asp Lys 



lie As 
o Leu Le 
e Leu Me 



Met Ala Tyr 

Asn Cys Ser II 

Arg Pro Pro Asn 

Glu Asp Met Asp 

Asn Leu Leu Ala 

Ala Ser Gly He Glu 

Leu Pro Ser Ala Thr Al 
He Lys Ala Gly Asp Trp G 
Phe Tyr Leu Val Thr Leu Glu Gin 
ID NO: 47; and 



g Ala vaj/ i 
e Leu Ai 



le His His Leu Lys 
;n Asn Leu Asn Ser 
A^n Leu Arg Thr Pro 
Ly\ His Leu Glu Asn 
Asn\Leu Gin Pro Cys 
4r Arg Vis Pro He He 
^Phe Arg Qlu Lys Leu Thr 
Isi Gin gVu Gin Gin SEQ 



30 



35 



Met 

Leu 

Asn 

Thr 

Glu 

Pro 

He 

Leu 



Ala 
Lys 

Ser 
Pro 
Asn 
Cys 
He 
Thr 



Asn 
He 
Glu 
Asn 
Ala 
Leu 
He 
Phe 



Cys 

Pro 

Asp 

Leu 

Ser 

Pro 

Lys 

Tyr 



Ser He Met He Asi 
Pro Asn Pro Ser Leu\ 
Val Ser He Leu Met 
Leu Ala Phe Val Arg 
Gly He Glu Ala He 
Ser Ala Thr Ala Ala 
Ala Gly Asp Trp Gin 
Leu Val Thr Leu Glu 



His 
Asn 
Leu 
His 
Leu 
His 
Glu 
. Glu 



His 

Leu 

Arg 

Leu 

Gin 

Pro 

Lys 

Gin 
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Gin SEQ ID NO: ^8. 

41 T\e method of claim 36, 37, 38, 39, or 
40 wherein is R2\s Ri or a hematopoietic growth factor 
selected from theVroup consisting of: GM-CSF, CSF-1, 
G-CSF, G-CSF Serl7\ c-mpl ligand {MGDF or TPO) , M-CSF, 
erythropoietin (EPO)\ IL-1, IL-2, IL-3 , IL-4, lL-5, IL- 
6, IL-7, IL-8, IL-9,Yl-10, IL-11, IL-12, IL-13, IL-15, 

human growth hormone, B-cell 
ell (iliff^«;entiation factor, 

-or and stem cell factor 



25 



30 



IL-16, LIF, flt3 li 
growth factor, B 
eosinophil dif 
(SCF) ; 



35 



rentiation fac 



42 . 

selected froir 



The method \>f clailj 
the group con>pistinc 



11 wherein is R2 is 
^dt G-CSF, G-CSF 



Ser^\ flt3 ligand or 



43 . \The method of 
chimera protein 
SEQ ID NO: 121, 1 
130, 131, 132, 135 
141, 142, 143, 144, 
152, 153, 154, 155, 
and 168. 



laim 3\7 Vherein said 
selected fr^m grotip Consisting of: 
123, 124, l\5, 116, V27, 128, 129, 
V6, 1?7, 3U8, 139, 140, 
8, 1X9, 150, 151, 
59, 165, 166, 167 



134, 135, 13\ 
L45, 146, 14' 



1X6, 157, 1581 



44. The method of claim ^3 whereiii said 
chimera protein is selected from groVp consisVing of: 
SEQ ID NO:124, SEQ ID NO:133, SEQ IDyO:154 aAd SEQ ID 
NO: 155. 

45. The method of claim 37, is, 39, 40, or 63 
wherein said culture medium further comprises a 
hematopoietic growth factor selected froW the group 
consisting of: GM-CSF, CSF-1, G-CSF, G-C^F Serl? , c-mpl 
ligand (MGDF or TPO), M-CSF, erythropoietin (EPO) , IL- 
1, IL-4, IL-2, IL-5, IL-6, IL-7, IL-8, IlAs , IL-10, IL- 
11 IL-12, IL-13, IL-15, IL-16, LIF, flt3 iigand, human 
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growth hormonL B-cell growth factor, B-cell 
differentiation^ factor, eosinophil differentiation 
factor and stem Veil factor (SCF) . 

46. TheVethod of claim 41 wherein said 
culture medium further comprises a hematopoietic growth 
factor selected f roA the group consisting of: GM-CSF, 
CSF-1, G-CSF, G-CSF Lrl7 , c-mpl ligand (MGDF or TPO) , 
M-CSF, erythropoietd^i\(EPO) , IL-1, IL-4, IL-2, IL-5, 
IL-6, IL-7, IL-8^-^^:^^\^tKlO, IL-ll' 1^-12, IL-13, IL" 
15, IL-16, LIF,/flt3 liWdN^uman growth hormone, B- 
cell growth fa/tor, B-c^l dif f^entiation factor, 
eosinophil difjEerentiati^ facto^nd stem cell factor 
(SCF) . 

47. -ihe method ofVclaim 42\Vherein said 
culture medium Lrther comprises a ^Wtopoietic growth 
factor selected Vrom the groi\p consifetVVg of : GM-CSF, 
CSF-1, G-CSF, G-^F Serl7 , c-k>l ligkA (MGDF or TPO), 
M-CSF, erythropoikin (EPO) , iV-l, II^-4\lL-2, IL-5, 
IL-6, IL-7, IL-8, \-9, IL-10,\lL-ll, Il\12, IL-13, IL- 
15, IL-16, LIF, flt3\ligand, hdnan gjowthX hormone , B- 
cell growth factor, B^^ell diff^entiation\ factor , 
eosinophil differentiation facto^ a^d stem^ell factor 
(SCF) . 

48. The method of claim ^6 whereirl said 
mutant human interleukin-3 polypeptVde has a|t least 
three times greater activity than nAtive human 
interleukin-3, in at least one assay\selected from the 
group consisting of: AML cell proliferation, TF-1 cell 
proliferation and Methylcellulose ass< 

49. The method of claim 41 wlierein said 
mutant human interleukin-3 polypeptide Aas at least 
three times greater activity than nativeV human 
interleukin-3, in at least one assay selected from the 



group consistiria Xf : AML cell proliferation, TF-1 cell 
proliferation arm Methylcellulose assay. 

50. The method of claim 36 further comprising 
5 the step of separatVng the stem cells from a mixed 

population of cells Wior to culturing the stem cells. 



51. Th^ met 
cells are sepa 
10 based on the stem c 



id of claim 50 wherein said stem 
mixed population of cells 
ig CD3 4 surface antigen. 



52 . 'Transduceci stdrnXcells obtained by the 



method of claim \36. 



15 53 . TraVsduced sX-pra ce\ls obtained by the 

method of claim 41> 



54 . Transduced st€ 
method of claim 49. 



cells\obtained by the 
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